OBSTETRICS 

AND 

GYNECOLOGY 


Edited by 


ARTHUR HALE CURTIS, M. D. 


Professor and Head of the Department of Obstetrics and Gynecology, Northwestern 
University Medical School; Chief of the Gynecologic Service, Passnvant 
Memorial Hospital, Chicago 


WITH 1664 ILLUSTRATIONS 

VOLUME I 


PHILADELPHIA AND LONDON 

W. B. SAUNDERS COMPANY 


1933 



OBSTETRICS 

AND 

GYNECOLOGY 


Edited by 


ARTHUR HALE CURTIS, M. D. 


Professor and Head of the Department of Obstetrics and Gynecology, Northwestern 
University Medical School; Chief of the Gynecologic Service, Passavant 
Memorial Hospital, Chicago 


WITH 1664 ILLUSTRATIONS 

VOLUME I 


PHILADELPHIA AND LONDON 

W. B. SAUNDERS COMPANY 


1933 



CONTRIBUTORS TO VOLUME I 


FRED LYMAN ADAIR, M. D. 

Professor and Chairman of the Department of Obstetrics and Gynecology, University of 

Chicago, and Chicago Lying-in Hospital 

BARRY JOSEPH ANSON, Ph. D. 

Associate Professor of Anatomy, Northwestern University Medical School 

LESLIE BRAINERD AREY 

Robert Laughlin Rea Professor of Anatomy, Northwestern University Medical School 
JOSEPH L. BAER, M. D., F. A. C. S. 

Associate Professor of Obstetrics and Gynecolog}'^, Rush Medical College of the University 
of Chicago; Attending Gynecologist and Obstetrician, Michael Reese 

Hospital, Chicago 

ALEXANDER MacKENZIE CAMPBELL, M. D., F. A. C. S. 

Consulting Obstetrician, Gynecologist, and Surgeon, Blodgett Memorial Hospital; Con- 
sulting Surgeon, Blodgett Home for Children, Grand Rapids, Michigan 

IRVING S. CUTTER, M. D., Sc. D., LL. D. 

Dean of the Faculty, Northwestern University Medical School 

WILLIAM CLARK DANFORTH, M. D. 

Associate Professor of Obstetrics and G 3 necology, Northwestern University Medical 
School; Chief of Department of Obstetrics and Gynecology, Evanston Hospital, 

Evanston, Illinois 

JOHN W. HARRIS, M. D. 

Professor of Obstetrics and Gjmecology, University of Wisconsin; Obstetrician and 
G3mecologist, State of Wisconsin General Hospital 

CARL G. HARTMAN, Ph. D. 

Carnegie Laboratory of Embryology, The Johns Hopkins University 
DAVID S. HILLIS, M. D., F. A. C. S. 

Associate Professor of Obstetrics, Northwestern University Medical School; Chief of 
Obstetrical Staff, Cook County Hospital, Chicago 

J. ISFRED HOFBAUER, M. D. 

Associate Professor of Obstetrics, The Johns Hopkins University 

ARTHUR K. KOFF, M. D. 

Assistant in Obstetrics, The Johns Hopkins University 

JENNINGS C. LITZENBERG, M. D., F. A. C. S. 

Professor of Obstetrics and Gynecology, University of Minnesota 

J. HERMAN LONG, M. D. 

Instructor in Gynecology, The Johns Hopkins University; Assistant Resident Gynecologist, 

The Johns Hopkins Hospital 


V 


PREFACE 


These volumes are presented by the heads of departments and other 
prominent teachers in the leading medical schools of America. The Authors 
were chosen from a complete hst of speciahsts in Obstetrics and G3Tiecology, 
and eminent teachers in aUied fields. Although the Editor has intimate ac- 
quaintance with most of the contributors and personal knowledge of their 
scientific attainments, an exhaustive study of the literature has been a ma- 
terial aid in determining the appropriate authors for many of the chapters. 

The work has been accompHshed with a remarkable spirit of interest and 
cooperation; as a result, there has been produced a comprehensive and au- 
thoritative group of books on Obstetrics and Diseases of Women. The uni- 
form excellence of the text bespeaks the untiring efforts of the contributors 
to give the best that can be produced in this field. 


Chicago, Illinois, 
April , 1933. 


Arthur Hale Curtis, Editor. 
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OBSTETRICS AND GYNECOLOGY 


THE NEW SURGICAL LITERATURE 

By Franklin H. Martin, M. D. 

Chicago, III. 

It is presupposed that the physician who accepts the responsibility of 
the medical custody of woman appreciates the magnitude and sacredness 
of his task. Without the intricate physical mechanism of woman, the human 
race would, in one generation, cease to exist. Endowed as she is with the 
faculties of reproduction, she is a supreme specialist in human activities. 
The consummation of her womanly function is wrought with such embarrass- 
ment and pain that her instinct for maternity must dominate these agonizing 
objections. In spite of the preachments of chastity and centuries of con- 
ventional rules of conduct, woman still possesses irrepressible sex desires 
that must be inherent if the human race is to continue. 

Conception and its attendant processes are the marvel of all science. Its 
culmination is definitely timed by nature; a psychology of maternal instincts 
is created that often transforms the woman; nutrition is augmented to main- 
tain the new life; development is accelerated; a delicate body expands to 
accommodate the new inhabitant; the organ of gestation increases in weight 
from a few ounces to several pounds, to sustain the embryo, the developing 
fetus, and the maturing offspring. As the result of a marvelous mechanism, 
in the last month of gestation a fluid secretion is formed — food in process of 
development to be stored in the reservoir of the breasts. At the given hour 
the supreme test is at hand, the forces of labor are established, and auto- 
matically there is brought about a softening of the outlets, and contraction 
of the highly developed uterus and the abdominal and pelvic muscles. In 
the final efforts, with the spontaneous cooperation of the mother, a child 
is born. 

With the birth, a miracle of recession is wrought. The weight of the 
uterus diminishes gradually, the softened and dilated tissues resume their 
natural condition with remarkable promptness, and the breasts are filled 
with milk. A new indmdual has taken his independent place in society; 
a woman has become a mother. On this, her child’s day of birth, she is 
happier than ever before. In two weeks, with new experiences in her soul, 
she goes forth realizing that she has been the instrument of the great miracle. 
If maternity is denied her, the reproductive organs suffer, and degeneration 
through uselessness may become a menace to health and happiness. 

The men who have contributed to these volumes are foremost in their 
appreciation of these mysteries. They are best equipped to keep the marvel- 
ous machine in repair and to guide woman in solving the problems involved. 
Without exception, the authors are independent, practical men, leaders in 
their respective fields, each peculiarly adapted to deal with a particular 
VOL I. — 1 1 
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“Amenorrhea,” and the century-old discussion of “Sterility,” supplemented 
with their endocrine aspects. “Sex Problems,” as dyspareunia, contraception 
and sterihzation, are treated frankly but sanely. There is a comprehensive 
section on “Endocrine Aspects of Gynecology.” Significant, though rarely 
adequately considered in gynecological and obstetrical hterature, is the 
chapter entitled “Obstetrical and Gynecological Patients from the Viewpoint 
of the Neurologist.” “Anesthesia” may be studied with great profit. “Blood 
Transfusion” is allotted an important place. 

The text-book of that great master, Thomas Addis Emmet — especially 
its first chapter which discussed so interestingly woman as a distinct type 
of patient — will be recalled to the minds of many of us by the chapter on 
“The Gynecological Patient Presents Herself,” most appropriately con- 
tributed by our Editor and chief. 

The scientific contributions of a doctor represent a pure service to the 
profession of medicine, without expectation of material emolument. Real 
service is its own reward, and to the true physician reward comes from the 
satisfaction of unselfish aid to his confreres and to the public. 
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In cases of retained placenta, the author says: 

“The mydwif shtild anojut her hondes and vrith hir navies piiUen owte the secundine 
if she movre.” 

The first book on midwifery printed in England was The Byrth of 
Manicynde, or the Woman’s Booke (Fig. 1), a translation into English of the 
Latin edition of Roesslin’s Rosegarien (1513) which had appeared under the 
title De Partu Hominis. The English edition was published in 1540 by 
Thomas Raynalde^ (printer) and contains copper engravings of the uterus 
and fetus, the first copper plates to appear in an English publication (Figs. 
2, 3). It is certain that the English translation was made by Richard Jonas, 


Of 

inanfepnuCjOtfjcrtDpfcna^ 

mcD^ettiomans 

23oofee. 

iittidu ftt foo;th-. co^rccfcO, anO 
ausmmWi : ishoft contends tB 
mapreaUEintfie Gahlcoft^e 
;SooBe, ariOniottpIa^ne* 
l2 in the 
loguc. 


I 5 6o. 



Fig. 1. — ^Facsimfle of title page of the 1560 edition of The Byrih of ManJrynde, by Thomas 

Raynalde. 


although on the title page of the 1560 edition the name of “Thomas Ray- 
nalde, phisition” (fl. 1540-1551) appears. In the prologue Rajmalde, the 
“phisition” says: 

“Wherefore now to come to oure pourpose ye shall understands, that aboughth a thre 
or foure yeres passyd, a certayne studioas and dilygent clarke, at the request, and desyre 
of dyvers honest and sadde matrones beynge of his acquayntaunce, did translate out of 
Latin in to Englj-sshe a greate part of this booke, entyth'nge it accordjmge to the Latine 
inscription (de partu hominis, that is to say of the byrth of mankynde) which we do nowe 
name (The woomans booke).” 

* Variously spelled Rajmald, Rajuialde, Reynald, and Rajuiold- 
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reader a glimpse of the obstetrical rules of the middle seventeenth century. 
One of Willughby's manuscripts, in the possession of the Royal Society of 
Medicine of London, was published privately in 1863.i Two paragraphs are 
quoted; 

^'Let midwives observe the waies and proceedings of nature for the production of lier 
fruit on trees, or the ripening of walnutts and almondes, from theire first knotting to the 
opening of the huskes and falling of the nutt; the greene huskes sticking so close that it is 
not possible to separate the huske from the shell, whilst it is unripe; but as the fruit ripen- 
neth the huske choppeth and with a fissure openeth, and b}^ degrees separateth the fruit 
without any enforcement.” 



Fig, 3 — Plate showing various presentations of fetus. From The Byrtli of Manhjndcj by 

Thomas Raynalde, 1560. 

^^An egge representeth the wombe; now the henne with keeping the egge warm doth 
breed the chicken, which when it comes to maturitie doth chip the shell, and is by degrees 
hatched without injurie. These signatures ma}^ teach midwives patience, and persuade 
them to let nature alone to perform her own worke, and not to disquiet women b}' their 
strugglings, for such enforcements rather hinder the birthe than any waie promote it, and 
oft ruinate the mother and usually the childe; and let midwives know that they be nature^s 
servantes. . . 

Of the systems of medicine and surgery, or anthologies of medical wTitings 
that appeared in great numbers in the latter part of the sixteenth and during 
the seventeenth centuries, one example wull suffice: The practice of physick, 
of Lazarus Riverius- (1589-1655) published in London in 1678. This work 

^ Spencer, loc. cit. 

- Lazarus Riverius was the first to hold the chair of iatro-chemistry at Montpellier. 
His Praxis Medica was first published in 1640. 
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After delivery the author prescribes a favorite procedure that occurs so often 
in seventeenth and eighteenth century writers: 

“It is likewise profitable to apply the Skin of a Weather newly fiead off, while it is 
warm, to her Belly. For this kind of warmth is verj’ near of kin to our Natural heat, con- 
cocts and mitigates the cause of the pain; also it hinders the Skin of the Belly from gather- 
ing into \\Tink]cs/^ 

At the end of the chapter the author utters this note of thanksgiving: 

“And so have wc finished the Cures of Womens Sicknesses; All Praise and Honour to 
be given to God therefore.” 

A few of the numerous prescriptions that occur in The Chynirgians Closet 
compiled by Eduuard Poeton of Petworth from the papers of the Right Wor- 
shipfull Mr. Thomas Bonham, Dr. of Physicki deal with pregnancy and gjme- 
cological conditions. A prescription for a plaster is given that 

“. . . staies the whites, and applyed to the lower region of the belly, it retaineth the fa>tus, 
in such as are subiect to abort.’" 

Another plaster is recommended to be applied hot to the 

“. . . . Nauell, helj^eth the rising or strangling of the Matrix; and sctleth it in the right 
place.” 

Another prevails “against all cold effects of the wombe.” Vaginal “pessaries” 
are recommended for the purpose of drjdng up ulcers of the matrix: 

“. . . if at any time the Matrix be pinched with paine, arising from a hot cause; that 

then you ought to commixe a little Opixnn with j’our Anodinall ingredients, and there- 
with to cloath or anno your Pc.ssarie: the which apjjlyed duely as it ought, will blunt or 
dull the sharpne.sse of such greefe or paine. But this rule must bee observed, that no 
opiated Pcssarj' maj' be permited to remaine (within the hlatrix) aboue the space of one 
halfe houre, least that therebj* the membranous and neruous parts, should an 5 ’ waj’ be 
hurt.” 

The immortal William Harvey- (1578-1657) (Fig. 4) may be justly con- 
sidered the first English VTiter to make a substantial contribution to mid- 
wifer 3 ^ De Generalione Animdliwn, published in Latin in 1651, was repub- 
lished in English in 1653 (Fig. 5). One section in the Enghsh edition entitled 
“Of the Birth” consists of tlfirty-nine pages, in which Harvey mentions cer- 
tain midwifery cases of his ovm as well as cases that had been referred to 
him by brother practitioners. He confesses himself a believer in superfeta- 
tion® and seelcs to justify his position by case citations. In this matter Harvey 
adopts the position of Aristotle. False pregnancies are mentioneo. In one 
case he relates that he was unable to remove from a woman’s mind the fixed 
idea that she was pregnant, 

* Printed by George Miller for Eduuard Breuuster, London, 1630. 

^ William Han'cy of Folkestone in Kent graduated B. A. Cambridge in 1597; studied 
at Padua from 1599 to 1602 or 1603 under Fabricius and Galileo (1564-1642); became 
physician to St. Bartholomew’s Hospital in 1609 and Lumleian lecturer in 1615. He was 
physician extraordinary to Charles I. In 1628 he was treasurer of the College of Physicians. 

='This phenomenon is denied by most English and German vTiters. Many French 
authors, however, attest the validity of a fertilized o\mm developing in a uterus in which 
a fetus is already established. Several American case reports of superfetation from re- 
liable authors have been recorded. 
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. . . find all the Arguments I could suggest, could not remove that perswasion from 

her; till at the last, all her hopes vanished into Jlahdcncy and fatness." 

He recognized prolapse of the uterus and probably cystocele. Harvey does 
not describe the mechanism of labor, no doubt assuming that such a descrip- 
tion does not fall within the scope of his title. He gives us, however, a suflS- 
cient number of comments to indicate that his practice of midwifery was not 
extensive. One point he strongly emphasizes, namely, that retention of 
portions of the placenta in the uterus is fraught with much mischief. 

Harvey does not agree entirely with Iris old teacher, Fabricius (1637-1619), 
who ascribes the expulsion of the fetus to muscular contractions of the uterus, 
assisted by the “muscles of the lower belly and the midriffe.” Harvey says: 

^‘AVlicn I consider the matter tlioroughlj'’, the throws of the woman in travaile do seem 
to proceed from the Motion and Agitation of all the Body.” 

Harvey also adheres to the notion that the assistance of the fetus is neces- 
sary to delivery and he says that: 

“The assistance of the foetus is ehiefl}’' required in the birth, is evident, not in Birds 
onely, which do by their own industry' without the help of their Parent break up the shell; 
but also in other Animals; for all Flies, and Butterflies, doe perforate the litle membranes 
(in which they did lurk when the}' were the Worme Aurelia) and likewise the Silk-worm 
doth at his appointed time mollifie and erode the litle Silken Bagge, which he had weaved 
for his defence and security, and so gets out without any forraign aide.” 

Harvey cites the case of a certain woman 

. . here amongst us (I speak it knowingly) was, (being dead over night) left alone 

in her Chamber: but the next morning an Infant was there found between her Leggs, 
which had by his own force wrought his release. Gregorius Nymmanus, hath collected 
certainc examples of this nature out of approved authors.” 

John Maubray (d. 1732) published in 1724 The Female Phystdauj . . . 

The Whole Art of Neiv imyroPd Midxoifery . . . (Fig. 6) a rambling, 

w^ordy treatise, replete vnth references to theological dogma. The volume 
appears to be the author's attempt to reconcile theology and astrology with 
what was known of the facts of reproduction. Nevertheless, Maubray makes 
mviiiy telling points that no doubt proved of value to the profession of the 
day. The work, however, cannot be considered as contributing in the slightest 
degree to the advancement of the science of midwifery. In his preface, 
Maubray shares with the reader of his treatise the satisfaction he feels that 

. , bj'' the many happ}" Discoveries and strict Inquiries made into the Secrets of 

Nature, and Natural Causes, these Healing and obstetricious Arts are so much improvM and 
advanc'd, that, they now seem to be arriv'd at their very Height of Perfection ...” 

In spite of the “height of perfection" which the art of midwifery had achieved, 
Maubray himself admits of many doubts, and of the existence of many un- 
settled questions. In the matter of the “Animation of the Foetus" he dips 
into astrology: 

“The Inflvx of celestial Bodies exerts its Power very efficaciously in all SnUunaries 
and Inferiours, Hence, touching the four Humours of our Bodies, Mars is thought to 
excite the yellow Bile, as Saturn exasperates Melancholy; and Luna to encrease Phlegm, 
as Sol and Jupiter govern the BloodP 
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Because of the numerous advances set forth by various writers on the 
practice of midwifery, Maubray says that the art has been placed upon such 
a firm mathematical foundation that the use of instruments is not only need- 
less and superfluous, but “odious and ridiculous.’’ The authors referred to 
by Maubray 

. . instruct us how to remedy the most difficult Occurrences by a right Understanding 

of the Business, and a nice subtile skilful HAND only, without any manner of other IN- 
STRUMENT; excepting only in the Case of a MONSTROUS or dead BIRTH,” 

Maubray enters upon a detailed description of the qualifications of the female 
midwife and sets up such rigid requii'ements that no one short of a paragon 
could qualify. 

‘*SHE ought not to be too Fat or Gross, but especiall}" not to have thick or fleshy 
Hands and A ms, or large-7?07iVZ which (of Necessity) must occasion racking Pains 

to the tender labouring Woman, . . . 

^‘SHE ought to be Grave and Considerate, endued with Resohdion and Presence of 
Mind, in order to foresee and prevent ACCIDENTS; Sagacious and Prudent in difficult 
Cases so as not to take All upon her own Shoulders or Judgment, but to have immediate 
Recourse to the ablest Practiscr in the Anx, and freely submit her Tlwitghis to the discerning 
Facidly of the more Learned and Skilful. . . . 

^tSHE ought to be Patient and Pleasant; Soft, Meek, and Mild in her Teni'per, in order 
to encourage and comfort the lahoiiring TToz/jau. She should pass by and forgive her small 
Failings, and peevish Faults, instructing her gently wiien she docs or says amiss: But if 
slie will not follow Advice, and Necessit}’' require, the Midwife ought to reprimand and 
put her smartly in mind of her Duty; yet alwaj'^s in such a manner, how^ever, as to encourage 
her with the Hopes of a happy and speedy Delia^ky.” 

He follows Deventer* (1651-1724) in belie^ring that many difficult births are 
due to malpositions of the uterus and names four obhque situations that cause 
difficulty. 

Of digital Amginal examinations, he says; 

. . after you have first pared the Naih short, equal, and smooth, passing the two 

Fore-fingcrs of either Hand, (previonshj well anointed with Fat ar Bxdtcr, when ‘proper Oils 
arc not to he had) through thcYvLVA into the Vagina, in order to reach the Orifice of the WOMB, 
and to discern its For.m, by feeling it on each Side.” 

He notes that these examinations are to be fairly frequent during the force of 
the pains “the better to Icnow their nature and effect.” 

During labor every precaution must be taken so that no breath of cold 
air may come in contact with the woman “else it occasion convulsions and 
other most dangerous accidents.” He utters a timely caution relative to the 
delivery of the shoulders, stating that after the head is born, the body of the 
infant must not be drawn forward. On the contrary, the head is to be moved 
gently from side to side in order that the birth of the shoulders may more 
readily and easily take place. JMauriceau is quoted on numerous topics and 

* A Dutch obstetrician who greatly influenced the future of French and English mid- 
wifery was Henry A. Deventer, who at the age of seventeen abandoned the trade of gold- 
smith for the study of medicine. He was the first serious student of the deformities of 
the female pelvis, and his work The Art of Midwifery Improv’d (English translation, 1716) 
was a superior book from the standpoint of the practitioner to that of Mauriceau. Only 
occasionally did ho use instruments of any sort, and then not unless he encountered a 
monster or macerated fetus. He corrected Mauriceau’s misconception of the growth of 
the uterus in pregnancy. 



HISTORICAL 


15 


Light) it comiROiily I ells and Shtieks fearfully j and seeking for a lurking Hole, runs up 
and don-n like a little Dmnon, which indeed I took it for, the first time I saw it, and that 
for none of the better Sort.” 

He then goes on to relate that having occasion to take passage from the city 
of Harhngen to Amsterdam, a woman of the better sort, a passenger on the 
vessel, fell into labor. Maubray offered his services 

. and upon the Membrane’s ghdng way, this forementioned Animal made 
its wonderful Egress; filling my Ears with dismal Shrieks, and my Mind with greater 
Consternation. 

“T\nien not immediately recollecting what I had either heard or read of this MON- 
STER, I could not help continuing in my Surprize, until I heard some of our Accidental 
Company call it de Stagger, as they went al^ut to Idll it: Upon which I immediately laid 
the Woman of a pretty plump Girl; who, notwithstanding all this, had no Deformity 
upon it, save only many dark, livid Spots all over its Body; . . 

Maubray says that later in conversation with some of the most “learned men” 
he was told “de suyger” was expected in Holland by the mid wives in about 
one birth in tlrree. 

The Female Physician consists of 420 pages and is one of the most attrac- 
tively printed publications of the early eighteenth century. 

In 1725 Maubray published a second work entitled Midwifery brought to 
Perfection by Manual Operation. Tliis volume, designed primarily for his 
students, is a manual of practical procedure. 

Maubray is credited Mth hardng organized the first regular teaching of 
midwifery in England nfith a planned course of lectures and with having 
suggested the erection of an infirmary designed exclusively for lying-in women. 
His teaching, probably conducted at his house in “new-Bond-street, over 
against Benn’s-Coffee-House, near Hannover-Square,” consisted of two courses 
of twenty lectures each, which were scheduled for Tuesday and Friday even- 
ings between the hours of 5 and 6. He says: 

“Two courses may be sufficient to qualify any students and dutiful hopefuls. . . . 

Thus in four or five months’ time he may accomplish and perfect himself in this our noble 
art of midwifery.” 

Sir Richard Manningham (1690-1759) was the second son of Thomas 
Manningham, bishop of Chichester. He received his M. D. from Cambridge 
and after a period of general practice located in Jerym street, where he re- 
sided until his death in 1759, confining his practice to midwifery. His chief 
contribution was the establishment in 1752 of what later became the General 
Lying-In Hospital and still later, Queen Charlotte's Hospital. Earlier than 
this (1739) he had proAuded a few beds in a rented house adjacent to his 
residence. This latter establishment was the first attempt to segregate lying- 
in women in a pubhc charity. Manningham was one of the popular teachers 
of midwifery of the day, and devised and used a manikin on which he dem- 
onstrated to his students the mechanism of labor. Various editions of Man- 
ningham’s book, Artis obstetricariae compendium tarn theoriam quam praxin 
spectans (Fig. 7), were published in 1739, 1740 and an English translation in 
1744. Spencer^ calls attention to the fact that Fasbender^ misquotes Man- 

1 The History of British Midwifery from 1650 to 1800. London, 1927. 

2 Geschichte der Geburtshiilfe. Jena, 1906. 
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and carried back to King George several fragments of the delivered rabbits. 
St. Andre says in liis account published in 1727— A Short Narrative of an 
Extraordinary Delivery of Rabbets, Perform’d by Mr. John Hoivard Suraeon 
at Guilford: 

“All these Facts were verif 3 ^’d before his Majesty, on Saturday, Nov. the 26th (1726) 
the Anatomical Demonstration of the first, the third, fifth, and ninth of these Animals, 

SOME 

OBSERVATIONS 

concerning 
The Woman o£ Go dlpn an 

In Surrey. 

Made at dmlfovd on Sunday^ Nov. 20, 1725. 

TENDING 

To prove her extraordinary Deliveries 
to be a Cheat and Impofture. 

ByCvRiAcus AhlerSj Surgeon to 
His Majefly. 



LO NT> 0 N: 

Printed for J. l\oheris in W^^vvoiclrljCtne. 

Fig. S. — ^Facsimile of title page of Surgeon Alilers’ account of the ^'Rabbet Breeder^^ of 

Godl3'’man, 1726. 

which were compared with the parts of two natural Rabbets, the one of the Age of four 
Months, and the other of five Da 3 ''S, Dr. Stcigertlial^ and Dr. Tessicr being present .... 

. I shall relate what appear^ in the Dissection of two Rabbets, which I 
performed in the Presence of Mr. Molynexix, the verj^ Day that we returned from Guilford; 


roj'^al household. He was also local surgeon to the Westminister Hospital, then a dispen- 
sarj^ St. Andre onl 3 ^ once presented himself at court after this exposure of the Mar 3 ^ 
Toft affair, and, although he retained his position of anatomist to the king imtil his death, 
he never drew the salar 3 ". There is a portrait of St. Andre in the engi’a^ung b 3 '' Hogarth 
published in 1726, entitled: Cumcidariif or the Wise Men of Godliman in considtaiion^ said 
to have been paid for b 3 ’' a few of the principal surgeons of the time, who subscribed their 
guineas to Hogarth for engraving the plate as a memorial of Mar 3 '' Toft. St. Andre is rep- 
resented vdth a fiddle under his arm, in allusion to his original occupation of a dancing 
master. He is described as 'The Dancing Master, or Prjeternatural Anatomist.'' (See 
Genilemards Magazine^ 1842, vol. i, p. 366.) 

1 Johann Georg Steigerthal (b. 1667), M. D., 1690, University of Utrecht; physician in 
ordinary to George I; left England in 1727. 
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of danger and difficulty. I could wish indeed to have found his Language more correct^ 
but it is with Books, as it is with Men, we ought principally to regard the Use they are of 
to Mankind: and I dare venture to affirm, that whoever shall peruse these Gases with an 
intent to learn the Practice of Midwifry, will not think his time ill spent.” 

Giffard's cases are examples of practical procedures; and most of the difficult, 
situations are described with such clearness as to preclude misunderstanding. 
For example, Case X is termed “The Placenta foremost, with a Flooding,” 
Giffard attended the case on December 5, 1725, and thus describes his man- 
agement: 

“I passed up two Fingers well greased, and found the inner Orifice dilated to the 
Breadth of a Crown, and very thin, within it was the Placenta lying foremost; wherefore, 
considering the Quantity of Blood she had already lost, and that it was still continually 
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Revis’d and PubliflVd 
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Fig. 9. — Facsimile of the title page of Cases in Midivifry, William Giffard, revised by 

Edward Hody, London, 1734. 

flowing, tliat her Pulse and Spirits began to flag, and that there was no prospect of a natural 
Delivery, I thought it advisable to deliver her immediately. I well greased my whole 
Hand, and passing it up, I met with some Clods in the Passage, which I removed, and then 
getting my Fingers into the inner Orifice, found the Placenta pressing hard upon it almost 
on every Side; with some Difficulty I passed up my Hand on one Side, and the first Thing 
I met with was the Child’s Head, therefore I advanced further and found one of the Feet 
wrapped in the Membranes, which, pulling towards me, I drew out, and taking hold about 
the Ankle with a soft Cloth, brought it forwards (the other Leg lying bent upon the Belly) 
to the Buttocks, and so on to the Hips, but not without some Difficulty; taking fresh hold, 
I pulled it as far as the Shoulders, and brought down the Arms, and then clapping one Hand 
under the Breast to support it, with the other I took hold above the Shoulders, and endeav- 
oured to draw out the Head; but Finding it stuck, I advanced my two Fore-fingers and got 
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soon as I came there, the Midwife shew’d me a Lump as big as my two Fists, which she had 
broi^ht away just before I came; she likewise informed me, that she felt more lying in 
the Passage, but that she was afraid to bring it away; Wherefore I directed her, the Gentle- 
woman being unwilling that I should Touch her, to pass up either her Fingers or Hand 
and to draw it awayj which done, the Flooding and Pain ceased; this Lump was larger than 
the former: After this I was desired to touch, when I found the Uterus drawn upwards, 
and the Os inicniwn contracted close; but upon taking away the foul linen, there was an- 
other piece found as big as two large Walnuts. I examined these Substances, and found 
them to consist of a Number of Hydatides, some larger, others smaller, join’d together by 
a loose Parenchymatous Substance, so that in some measure they represented large Bunches 
of Grapes, onty that some of the Bladders were as large as Walnuts, others smaller.” 


y/^e^Yom-h ArrcrBuracn ad/u.rrry A. 





Fig. 10. — ^Engraving of hydatiform mole (labelled by Dr. Hody the “After-Burden” — AA). 
From Edward Hody’s edition of Cases in Midunfry by William Giffard, London, 1734. 

To this case the editor. Dr. Hody, adds the following: 

“A Few months before Mr. Giffard died, on the 6th of March, 1730-31, the Gentle- 
woman, mention’d in this Case, was delivered of several large substances, form’d from a 
great number of Hydatides, join’d together by a loose Parenchymatous Substance. From 
that time to the day of her death, she was subject to sudden and pretty frequent gushings 
of blood from the Womb, which would last for a day or two; nor was she ever quite free 
from a draining, sometimes more, sometimes less colour’d with pure red blood. These 
were all her complaints, except a weight or bearing down upon the parts of generation; 
’till about ten days before she died; when a small fleshy Substance came away from the 
Womb, and from that time she complain’d of violent pains in her belly, and died of a Fever 
and Mortification in the Womb on the 7th of March, 1731—32.” 

“Upon opening the Body, we found the Womb as represented in the Figure annex’d.” 
(Fig. 10.) 

Dr. Hody expresses the opinion that Dr. Giffard should have delivered this 
“afterburthen” at the time the patient was delivered of the hydatids. 
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"The Case is now far otherwise: The best Midwives commonly send for Advice upon 
the Appearance of Danger; the Suffering Fair readily consent to it, and by this Means 
both the Child’s and Mother’s Lives are saved, the Michoife’s Character secured, and oxirs 
advanced, bj* the Success that usually attends our being called in time.’’ 

Chapman refers to Chamberlen’s translation of Mauriceau, and to the 
works of Deventer, Dionis and Guillemeau as the chief sources of informa- 
tion on obstetrics. 

Chapter II is devoted to his method of version. He agrees with Deven- 
ter and Giffard that when an arm presents, unless it can be easily returned 
above the brim of the pelvis, it is best to perform version and permit the 
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Fig. 11. — ^Facsimile of the title page of A Treatise on the Improvement of Midxoifery, by 
Edmund Chapman, second edition, London, 1735. 

arm to pass upward as the feet are brought doum. In his conclusion he says 
that after a hard labor and where there has been a necessity of some violence, 
the woman is to be treated as one bruised by a fall and here commends: 

. , the uTapping of the Body round with a Sheep’ s-Skin, hastily flead off, and applied 

as warm as possible.’’ 

In his concluding paragi'aph, he says; 

“Since the Publication of my First Edition, I liOTe had the Pleasm-e of instructing 
several Gentlemen in the Art; and among others, besides the Gentleman, whose Letter I 
have inserted at Length, Dr. W. Weltden, Mr. Smither of Reading, and Mr. Philip Haste, 
jun. of Coggeshall in Essex.” 
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;ulvi?c(] lcn\-inp: the arms extended above the licad in breech extractions. 
Ould says: 

"In (lio Dir<-<'tions for hriiigiiip: Iho forth by (lie Feel, (he same Author adviseth 
(lie Rn'iitost I’if'co of Cruelty (hat can 1)(> iinaRincd ; namely, to leave (he Iland.s to come out 
(ORcther with (he Head; (lie Absurdity of wliieh Fraetiee is obvious to any Person wlio 
ever delivered out' 'Woman, even in a natural Labour; indeed if ho had advised (his Practice 
in a Misearriase. after six Months PrcRnaney, and where (here is an immoderate Flu.x of 
Hlood; then this Method, for l^xpedition, miplit be eominendablo.” 

The delivery of the after-cominii head as described by Quid is practically 
identical with that of (lifTard. Ould .says: 

'The Hand under (he Hre.ast will .support the Child’s Weislit, while the other mu.st be 
layed on its Back, with two FiiiRers bent over each Shoulder, on each Side the Neck; thus 
it must be drawn forward, moving it from Side to Side, till it is compleatly extracted.” 


Ould eall.s attention to (he error in the commonly' accepted belief that the 
cervix is apt to contract and rcttiin the placenta; that nature never intended 
the placenta to be sejiaratcd from the uterus bt' the hand and that the ex- 
pul.sion of the placenta should be left to the uterus. 

Ould sufiRcsts the operation of episiotomy in a characteristic parap;raph. 
The modern modification of this procedure is of importance in the present- 
day practice of obstetrics. 

‘‘It sometimes happens, (hough the Labour ha.s succeeded so well, that the Head of 
the Child has made its '\Vay through the Bones of the Pelvis, that it cannot however come 
forward, by Heason of the extniordinary Constriction of (he external Orifice of the Vagina; 
.•-■o that the Head, after it has pa.'^sed (he Bones, thrusts the Flesh and Integument.s before 
it, as if it were contained in a Purse; in which Condition if it continue.s long, the Labour 
will become dangerous, by (he Orifice of the "Womb contnicting about the Child’s Neck; 
wherefom it must be dilated if jwssible by (he Fingers, and forced over the Child’s Head; 
if this cannot bo accomidished, there must be an Incision made towards the Anus with a 
Pair of crooked Pmbe-Sizars; introducing one Blade between the Hoad and Vagina, as far 
.ns .shall be thought. nece.s,sary for the i)re.«ent Purpose, and the Busine.«s is done at one 
Pinch, by which the whole Body will easily come forth. 

‘‘Aitku the Delivery, the Wound must bo taken Care of; if the Incision be made so near 
the Ucctuin as to weaken its Contraction, the Wound must be united by a Stitch, . . 

Ould discup.sc.s tit .some leng:(b (be mo.st suit.nble po.sture for the woman to 
a.s.sumc during hdjor. In hi.s own practice the laleral position (right or left) 
was generally followed and he used this .same position when making a vaginal 
examination. lie objects to the woman being placed on her back because of 
the difficulties encountered should manual interference be indicated. He 
also objects to the perforated chair recommended by Deventer and says that 
of till of the postures which women arc required to assume the lateral position 
is most advantageous with the operator and assistants behind the patient’s 
back. Occasionall}'^ in difficult labors he believes that the knee-chest position 
may be resorted to. This posture described bj’' Ould is recommended by 
Burton and his description follows Quid’s almost word for word. 

While complimenting the physicians and surgeons educated in Dublin, 
Ould says: 

. yet I cannot help declaring the Ncce.ssity of being indebted to Fraricc for 
the true Knowledge of practical Midwifrj'. . . .” 
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aroused early in his practice, for in 1727 we find him using the blunt hook, 
the knowledge of which he attributed to John Gordon of Glasgow. Smellie’s 
attention was attracted to the esssay on forceps by Alexander Butter shortly 
after its publication in 1735, and it was not long after this date that he re- 
cords using the forceps. With a better knowledge of the forceps as his ob- 
jective he set out for London in the latter part of 1738, or early in 1739. 
He writes:' 

“I .iftenv.ards perused the treatises of Chapman and Giffard, who had frequently 
saved children by a contrivance of this kind; and actually made a journey to London in 
order to acquire further information on this subject. Here I saw nothing was to be learned, 
and by the advice of the late ingenious Dr. Stewart, = who was my particular friend, I 
proceeded to Paris, where courses on midwifery were at that time given by Gregoire (junior).” 

Of his experience in France, he felt compelled to express his disappointment 
at what he was able to learn. Late in 1739 or early in 1740 Smellie returned 
to London, secured a house in Pall Mall, and began the practice of midtrifery. 
Within two years, thereafter, he was to receive as his house-pupil, William 
Hunter who was recommended to Smellie by his friend, William Cullen (1712- 
1790) . It is reasonably certain that Smellie attended Frank NichoUs’® lectures 
on pathological anatom}'- and those of Desaguliers' on natural philosophy, 
evidently with the design of perfecting himself as a teacher, and the year 
1741 marks the beginning of his role as an instructor in midwifery. Smellie’s 
teaching career in London, his publications, and his safe and sane methods 
of practice, established liim as the leading exponent of midwifer}'- in England. 
Tlu'ough his writings his teachings spread throughout the world and his 
work became better known than that of any other obstetrician of his day. 
Fasbender^ says of Smellie: 

“He wii-s one of the most important obstetricians of all times and of all countries.” 

His many useful devices and procedures are too well known to require ex- 
tensive mention. 

While in London, Smellie renewed his Glasgow college friendship -nith 
Tobias Smollett® (1721-1771) who was to lend his literary skill to the perfec- 

‘ Glaister, loc. cit. 

= Probably Dr. Alexander Stuart, iM. D., Leyden, 1711; senior physician to St. George’s 
Ho3i;)ital, 1733-17.36; Fellow of the College of Physicians. 

^ Frank Nicholls (1699-1778) was a son-in-law of Richard Mead (1673-1754); at one 
time Lumlcian lecturer of the Royal College of Physicians, from which he later resigned 
(1749). 

•' John Theopliilus Desaguliers, a Huguenot refugee, graduated from Christ Church, 
O.xford, gave public lectures on natural philosophy, the first series of which began about 
1710. These were later given at the home of IMr. Haulcsbee (d. 1713). Desaguliers was a 
Fellow of the Ro 3 'al Society. 

* Loc. cit. 

“Tobias George Smollett was apprenticed at the age of fifteen (1736) to Dr. John 
Gordon, surgeon of Glasgow. After three j'ears of study he made the journey to London 
and s.ays that his travelling equipment consisted of “a small edition of Horace, Wiseman’s 
Surger}', a case of pocket instruments, some clothing and a little cash.” For a time he 
.seiwed as a surgeon in the British navy, later locating in the practice of surgery in Down- 
ing street. He passed the examinations and was admitted to the Corporation of Barbers 
and Surgeons. In 1750 he obtained the M. D. degree from Marischal (College in Aberdeen. 
Literary work consumed the larger portion of his time and Roderick Random, Gil Bias, 
Peregrine Piekle, Hxmphrey Clinker and man}' additional titles are well kno-\ra. He is 
referred to in contemporary literature as "the famous Dr. Smollett.” 



HISTORICAL 


29 


on practically CA’cr}^ page and the numerous references to older writers are 
frequentlj^ without point and add only to the confusion and redundancy of 
his narrative. He has, of course, borrowed liberally from contemporary 
authors, which he admits, but occasionally the uncredited borrowings are 
extensive. The suggestion of Quid relative to the delivery of the after- 
coming head, that in making traction the body of the child shall be moved 
gently from side to side appears in Burton^s book^ well-nigh verbatim. Bur- 
ton says: ‘^This is the common practice.’^ 

A case which he delivered bj^ version after the failure of a *surgeon and a 
midwife, is described with a dramatic flourish; 

'q tlion told the Surgeon who was with her, that as he had been first sent for, I would 
compliment him so far, as to give him another Opportunity of delivering her, but he de- 
clined it, saying ho could not do it. I then prepared myself, and giving m}'' Watch to one 
of the By-stnnders, I desired her to observe how long I should be in delivering the Patient; 
and then begun, and delivered her of the Child, and fetched the After-birth also, in less 
than half a iMinutc by the strictest Observation. How the Surgeon and the By-standers 
looked at each other in i\m axemen t, is easier to be imagined than expressed.’* 

Burton concludes his essay: 

. I flatter myself, that the Improvements which I liave made in the Method of 
Practice f for the Preservation of both Mother and Child, and the several ^nilgar Errors 
which I have refuted, will sufficiently attone for the Size of the Book.’’ 

In Burton's essay one misses the practical approach and definite pro- 
cedures set forth in Giffard's Cases and by Chapman, Pugh and Smellie. 
There is an absence of the easy flowing style of Denman and the ostentatious 
displaj^ of classical learning adds httle to the practical utility of the treatise. 
One can readily visualize Burton as a peppery sort of individual. He was 
hypercritical of the work of others and extremely sensitive to criticisms of his 
own productions. In his preface, apparently smarting under some earlier 
crilicism, he says: 

'‘But for tliose Peo])le, who like Bmis of Night scrcavi in the Darkj when none can see 
them; and like coxcardly EncviicSj unseen, shoot their invenomed Darts at me, in secret 
Whisj)crs, or anonymous Payers, such Creatures, ma^’' spit their malignant CJioler, till it 
consume Themselves, before I shall regard them in the least.” 

In the light of this promise to remain silent should critics censure him, 
his vicious attack on Smellie is utterly inconsistent.- He holds Smelhe's 
scholarship up to ridicule, he jibes at his thoroughness and concludes that 
he is a pure theorist and a poor practitioner. The most telling point which 
Burton makes against Smellie is in connection with Smellie’s references to 
older writers, all of wliich Burton declares Smellie took from a compilation 
by Spachius 

^ Cf. Burton, p. 197, and Quid, p. 113. 

2 A Letter to William Smellie, etc. By John Burton. London, 1753. 

^ Howard Kelly in the Johns Hopkins Hospital Bulletin (vol. ii, Dec., 1891) published 
the following note on Israel Spachius: 

"Spachius was born in Strassburg in 1550, studied medicine at Tuebingen, returned to 
Strassburg where he was made Professor, and died 1610. The title of his work is 'Gyne- 
cology, or the Diseases of the Pregnant, of Woman in Labor and in the Puerperal State, 
collected from the Works of the Greeks, Arabs, and Romans.’ This book is peculiarly 
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goire. and at Rhcims -vvliere lie secured his j\I. D. degree. After completing 
his medical training, lie settled in Wakefield, later moving to York, where in 
17-40 he was one of the prime movers in the founding of the York Hospital, 
being elected its first physician. His ]\[onaslicon Eboraccmc (1758) is an 
admirable e.\ample of his scholarly interest in antiquarian research. Despite 
Burton's Inqxircritical attitude toward the work of others, he was public- 
spirited and identified himself with forward-looking political and social move- 
ments of the day. 

Benjamin Pugh, a surgeon in Chelmsford, published his treatise on mid- 
wifery' in 1754 (Fig. 14). In the preface he mentions Quid, Smellie, and Burton 
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PjV 14.— Fac 5 imilc of the title page of A Treatise of Muheifery by Benjamin Pugh, London, 

1754. 

as ha^ing “obliged the world” wdth three excellent treatises on midwifery^, 
and he then notes that since every young surgeon now intends practicing 
midwifery' and since 

. . it is become almo.?t as universal amongst Men in this Kingdom as ever it was 

in Frajicc; 1 think every Help must be acceptable to the young Practitioner, . . . 

First of all he offers a few wise cautions to the aspirant to obstetrical fame. 

Man ought to think of practising Midwiferj' that has not been well instructed 
by some skilful Operator, and has been present at many preternatural, as well as natural 
Births, Consider there are two Lives at Stake, and no Man of any Goodness and Hu- 
manit}" will do a bad Thing. 
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“I introduced into the Child’s Mouth, as near to the Larinx as I could, the other End 
external, which I found answer,' but now, as I find my Fingers will generally answer, I 
seldom make use of it.” 

The balance of Pugh’s maneuver is identical with that of Giffard and Smellie, 
Pugh adding 

. . when the Head is come through the Bones, and the only Hindrance is the 

external Parts, stand up, raise the Child, and extract the Head, by pulling with a Turn 
upwards with one Hand, and pressing the Parts back with the other; . . 

He cautions against using too much force and notes that if the operator has 
difficulty in delivering the after-coming head, the left hand is stUl to retain 
its place — “never let that go.” He then directs the midwife or one of the 
assistants to fix her hands over the lower portion of the mother’s abdomen 

“. . . bidding her press down pretty strongly, you pulling the Child at the same time; 

and by this Method, and with such Assistance I have never once failed of Success, . . 

Spencer^ calls attention to the fact that Pugh in performing podalic 
version was one of the first, if not the first, to describe the use of the hand 
externally on the mother’s abdomen. Pugh says; 

“The Hand remaining in the Womb, and the other Hand (remember) externally upon 
the Belly, yom Arm between the Thighs gently pressing, to assist the Hand in the Womb, 
then bring down the other Foot even with the other. . . .” 

In Chapter XXII, Pugh describes placenta praevia, notes the danger to 
both mother and child, and advocates prompt delivery with the appearance 
of unusual hemorrhage : 

. . from the Moment the placenta is separated from the Womb, the Operator 

must slide his Hand on one Side, break the Membranes, let out the Waters, and extract 
the Child by the Feet immediately.” 

One is inclined to read Pugh as though written in 1750 before an oppor- 
tunity had been offered to re^^se his manuscript in the light of Smellie’s 
treatise (1752). Pugh’s ingenuity commands our admiration. 

William Hunter (1718-1783) (Fig. 15) was born at Long Calderwood, 
Lanark. He entered the University of Glasgow at the age of thirteen and 
pursued the study of theology for five years. By the end of that period he 
had become convinced that he did not wish to follow the ministry. Fortu- 
nately he had become acquainted with William Cullen (1712-1790) who had 
established himself as a surgeon at Hamilton, and who agreed to serve as 
Hunter’s preceptor in medicine. This arrangement with Cullen lasted for 
three years and, as Hunter says, was “the happiest period of my life.” After 
a short period of study in Edinburgh, Cullen advised Hunter to journey to 
London to further his prospects and in due time, armed with suitable letters 
of introduction, he presented himself at Smellie’s London residence “in the 
New Court, formerly the Key and Garter Tavern, over against St. Alban’s 
Street in Pall Mall.” There he resided as a pupil from November, 1740, 
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where one plate, already furnished by Mr. Strange, may be seen as a specimen, and where 
the Proposals may be had.” 

Additional information relative to his forthcoming Gravid Uterus is noted in 
his advertisement of 1753 : 

“His figures of the Gravid Uterus have now been some time in the hands of the en- 
gravers and will be published with all the expedition that the nature of the work admits 
of. Those gentlemen therefore who have desired the author to put down their names as 
subscribers are hereby informed that the first payment will now be received.” 

In 1756 Hunter changed his residence to Jermyn Street, “a more respect- 
able and convenient situation for practice,” where he maintained two es- 
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Fig. 16. — Facsimile of the title page of the famous Baskerville edition of the Anaiomia 
uteri hxmani gravidi by William Hunter, Birmingham, 1774. 

tablishments — one a private residence with consulting rooms and the other 
his dissection laboratories, but it was not until 1760 that he closed his es- 
tablishment in the Great Piazza where, since 1756, his brother John (1728- 
1793) had been conducting anatomical lectures and researches. In response 
to the earnest solicitation of a number of his pupils, William Hunter gave one 
final course of lectures in 1761.^ During this period, his work on the Gravid 
Uterus probably occupied most of his spare time. 

In spite of his increasing practice, his old love for anatomy had not abated 
and it occurred to him that the estabfishment of a permanent school of anat- 
omy would be a wise use of his rapidly accumulating funds. To this end he 

1 Subsequent lectures on anatomy were delivered by John Hunter and William Hewson. 
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Some of the parts were given to him which he afterwards showed at his lectures, and prob- 
ably they still remain in his collection. . . . The facts being now ascertained and 
universally acknowledged, I consider myself as having a just claim to the discovery of the 
structure of the placenta, and its communication with the uterus, together with the use 
arising from such structure and commvmication, and of ha^ung first demonstrated the vas- 
cularity of the spongy chorion.” 

Shortly after this incident, Colin Mackenzie began teaching midwifery 
independently in the borough of Southwark, and it was while there that 
William Perfect became one of his pupils. Mackenzie was a bachelor with 
ample means, a genial companion, and refused to be drawn into a public dis- 
cussion of the quarrel between William Hunter and his brother John. 

Many honors came to William Hunter. In 1747 he was made a member 
of the Corporation of Surgeons; in 1748 he was appointed to the Lying-in 



Pig. 17. — William Perfect. (From the author’s collection.) 

Department of the Middlesex Hospital, and in 1749 he was made surgeon- 
man-midwife to the British Lying-in Hospital. In 1750 he was granted 
the degree of M. D. from Glasgow. In 1756 he became a licentiate of the 
College of Physicians, giving up surgery for which he apparently had but 
little talent. His election to the Royal Society occurred in 1767 and on the 
death of John Fothergill (1712-1780) he was elected president of the Society 
of Physicians.^ 

William Perfect. — Ca^es in Midvnfery by William Perfect (1737—1789) 
(Fig. 17), surgeon of West Mailing in Kent, was published in two volumes at 
Rochester. The first volume of the first edition is without date, the second 

* This Society sponsored the London Medical Journal, the first volume of which ap- 
peared in 1781. 
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He was one of the most successful and popular teachers, and among his 
students were numbered many from America and the Continent, including 
the celebrated Lucas John Boer of Vienna, who attended his lectures and 
demonstrations for an entire j'-ear. As we shall later note Leake gave par- 
ticular attention to puerperal sepsis. 

His Syllahm of Lechires on Midwifery (London, 1787), of which numerous 
editions were published, is a prospectus describing the nature and character 
of his lectures and the opportunities offered students. He announces that 
ten-guinea pupils wall be allowed to attend Westminster Lying-in Hospital 
“in which upwards of six thousand patients’ have been dehvered, and where 



Fig, IS. — John Leake. (From the author^s collection.) 


an additional number will now be admitted in consequence of many new sub- 
scribers and a legacy of three thousand pounds laterly bequeathed to that 
charity by Mr. Richard Russel.” VTien two or more pupils entered at 
exactly the same time, the fee was nine guineas each. Of these nine-guinea 
students Leake states: 

“Such Mil be deemed annual Students, and entitled to the same privileges as Ten 
Guinea Pupils, viz. they will be allowed the xmusxial Advantage of attending patients singly, 
and uninterrupted by others, and consequently have clear and distinct ideas of Labor, from 
beginning to end. — Hence also, they will obtain true, practical information of its event, 
whether natural, difficult, or preternatural. They will likewise see the Treatment of Dis- 
eases, incident to Lying-in Women, and Infants, a branch of Medical Science essentially 
necessary to all those who practise Midwifery.” 

Leake had very clearly in mind the necessity of midwifery embracing the 
diseases of women and children when he says: 

» In the announcement for 1792, the number delivered is stated as eight thousand. 
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As incnibors of the staff, the names of Jolm Leake, James Ford, and Richard 
Huck Saundei's (1720-1785'! appeared. 

Ixakc’s sylla])n.s contain.^; an outline of twenty-two lectures wliich in- 
clude diseases of the newl)orn, congenital deformities, .skin diseases, and a 
few of the diseases of women una.ssociated with pregnancy. The pamphlet 
also contains a mnnber of complimentary letters to Dr. Leake from foreign 
C(wrcspondenfs. In a postscript to the syllabus, occurs the following: 


“8iicti rioiiltoiiu’n !\5 luivo not time io receive Instructions in the usikiI 

Manner, in:iy l>e more e\i)e(Iiliously (jualifietl for Pnietice, by private In.structions, . . 

juj Dr. D'.-ikeV- Piipih; ttie Part icnlars of which may i)e knomi by personal Applica- 

tion.” 

Ix'ake must be regarded as not onl\' an obstetrician, but a gjmecologist, 
as he devoted much attention to the general diseases of women. 

A biblingniphy of Drake's wTiling.s would contain at least a dozen titles, 
most of which {Massed through many editions. His influence upon midwifery 
was noteworthy — not alone due to the establisliment of the Westminster 
Ljdng-in Hospital. For the jieriod his teaching was sound and his special 
attention to hemorrhage, convul,‘5ions, and instrumental deliverj’’ advanced 
the ob.^^tctrieal knowledge of the day. 

William Osborn was born in D)ndon in 1 7.3G and began his medical studies 
under John Fordyce, subsequently attending the lectures of William Hunter 
in London and Ix;vrct in Paris. He received his M. D. degi-ee from the 
University of St. Andrews in 1777 and was admitted a licentiate of the Col- 
lege of Physicians in 17S3. His death occurred at his residence near Dover 
in ISOS. His n.'-sociation with Thomas Denman in the teaching of midwifeiy. 
in which he was eminently successful, began about 1770. He was a thorough 
l}clicvcr in the prompt destruction of the fetus in contracted pelves in op- 
position to cesarean section and in his writings he is unusually emphatic in 
iii.s attack on the French procedure devised by Sigault— the division of the 
syinphy.sis pubis. 

Thomas Denman (Fig. 19) was born at Bakewell June 7, 1733, where his 
preliminary education was secured in the public schools. He had acquired 
from his father, who was an apothecary, a working knowledge of pharmacy 
and some smattering of medicine. At the age of twenty-one (1754) he went 
to Ijondon and entered upon a student career at St. George s Hospital. His 
funds running low early in 1755, he engaged as a ship’s surgeon and served 
aboard various shijis, sliaring in the prize money incident to the sale of cap- 
tured enemy ves.scls. In 1770 he resigned his position in the naAy and cn- 
\ipon the practice of medicine in London. He soon lencwed a student 
fricnd.ship with William 0.sborn which had begun some years before at St. 
George’s Hospital and a partncrsliip agi-ecment was entered into for the pur- 
pose of gi^^ng lectures in midwifery. Fortunately the teaching equipment 
(manikins, skeletons, etc.) of the late Dr. Thomas Cooper, who had been 
one of the teaclicrs of midwifery in the lying-in wards of the Middlesex 
Hospital, was for sale and Denman and Osborn between them somehow sup- 
plied the purchase price— T120. Denman’s rise in the practice of midwifery 
was rapid. He was popular with both patients and colleagues and was 
re.spected particularly for his dependability. Subsequent to the death of 
William Hunter he \ras called to attend many of the “first families’’ of the 
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CiTr OF L OjVF ok Lyikg-ikHo spital . 



* ^rc/f//p //it (^{y 


Fig. 20. — 'j'Jio London Lying-in IIos})itnl. Frontispiece of A Treatise ori the Puerperal 


Fever by Natlianiel Huline, 1772, 

a7//f Founded 

Middlesex Hospital Lying-in wards 1747 

Britisli Lying-in Hospital 1749 

City of I^ondon Lying-in Hospital (Fig. 20) 1750 

General Lying-in Hospital (now Queen Charlotte’s Hospital) 1752 

Tlic Charity for Delivering Poor Alarried Women (now lio 3 ^al Maternity 

Charity) 1757 

New Westminster Lying-in Hospital (now General Lying-in Hospital). 1765 

The General Dispensar}’ for Poor Married Women 1785 

The Benevolent Institution for Delivering Poor Married Women 1799 

Scotland 

Edinburgh Royal Infirmari" 1736 

Edinburgli Roj^al Infirmarj^ Lying-in wards 1756 

Edinburgh Lying-in Hospital 1784 

Edinburgh Alaternity and Simpson Memorial Hospital 1793 

Glasgow Royal rnfirmar 3 '’ 1791 

Montrose Royal Infinnar 3 ^ 1782 

Aberdeen Ro 3 ^al Infirmary 1739 

Dundee Ro 3 ^al Infirmary 1798 

Ireland 

Dublin Rotunda Hospital 1745 

Belfast Incorporated Maternity Hospital 1794 

Cork L 3 dng-in Hospital 1798 


The following paragraphs are found in the book of Laws, Orders and Regu- 
lations of the Middlesex Hospital, promulgated in 1770; (1) the man-midwife 
eligible for this hospital shall have the degree of doctor of physic; (2) the staff 
shall meet for consultation every Monday at 11 o’clock in the morning; (3) 
the physician of the week and the man-midwife shall attend the weekly meet- 
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Downc in Kent in 1631. Because of the important role played by the Cham- 
bcrlen family m the progress of midwifery of the seventeenth century, a 
brief sketch of the “practitioner members” of the family is essential. 

Peter Chamberlen tlie Elder was one of the sons of William Chamberlen, 
a Huguenot refugee who reached England in 1569. Another son, Peter the 
Younger, was born at Southampton in 1572 and died in London 'in August, 
1626. Both of these sons were members of the Barber Surgeons’ Company^ 
and became well known as practitioners of midivifery. From the records 
of tlie Barber Surgeons’ Company, it appears that both Chamberlens were 
in frequent conflict with that chartered bodj^, as numerous fines were as- 
sessed against them for failure to attend meetings. Frequent summons 
before the College of Physicians" resulted from their insistence upon pre- 
scribing medicine contrary to (he rule of the College. 

A^•eling* notes that the annals of the Barber Surgeons’ Company contain 
numerous references to Peter the Elder : 


“1599. March 17. 

'Tins dfiye Peter Chamberlen and John Johnson paide their severall arrearages of 
their debtes to tliis house, tliat is to saie the said Chamberlen x s., and the said Johnson 
XX s. whcrcuppon their severall bon des were delivered tlicm b}" the Master. 


'^1599. October 1. 

“This daic INIistrcss Lordc widowe coinpla3Uicd of Peter Chamberlen for not keeping 
lier sonne his apprentice as he ought to doe. 


“IGOL June 9. 

“Tliis (laic it is ordered that Peter Chamberlen shall paj^e to the Maisters and Gov- 
ernors for liis l3’’cense of absence xx d.p. quarter. 


“1002. March 2. 

“Peter Chamberlen the old is graunted l3^cense of absence from 3’’e lectures provided 
hec pa3'e to tlie Maisters of this Compan3" ii s. vi. d. quarterl3" for the same, the first pay- 
ments to begin at Midsiunmer next.” 


In 1609 Peter the Elder was accused of practicing medicine “illicita mala,” 
and was cited to appear before the president and censors of the College of 
Physicians, for which olTcnse lie was fined forty shillings. In 1610 he was 
cited, but did not appear. In 1612 he was again before the College for pre- 
scribing for Mrs. hliller “in my Lord Mayor’s house a certain medicine.” 
On this occasion the College held that the medicine prescribed was improper 
and as a result his practice was condemned and a warrant was signed for his 
apprehension and removal to Newgate prison. Under its chartered rights 
and powers, the College could imprison after trial and judgment, the clause 
reading:^ 


‘ In EngliincI llie barbens were first incorporated in 1461 under the reign of Edward 
IV (1442-1483), and were incorporated with tlie surgeons as the Barber Surgeons’ Com- 
pany in 1540 under Henry VIII (1491-1547). Under the act of incorporation it was pro- 
vided that the h.arhers should confine themselves to minor operations such as blood-letting. 
The two groups were separated again by George II (1683-1760). In Hamburg the barber 
surgeons were incorporated in 1452; in France during the reign of Louis XIV (1638-1715). 

* The Royal College of Physicians was incorporated in 1518 under a charter granted 


by Henry VIII. 

=> James Hobson Aveling (1825-1892), obstetrician and gynecologist, editor of the 
Obstetrical Journal of Great Britain and Ireland, 1873-1880. His The Chamberlens and the 
Midvdfcrij Forceps, London, 1882, is an exliaustive study of the Chamberlen family. 

* Aveling, loc. cit. 



HISTORICAL 


47 


Cambridge in 1615, and later was enrolled at the universities of Heidelberg 
and Padua, receiving the degree of hi. D. from the faculty of medicine of the 
latter in 1619. On March 29, 1628, he was elected a fellow of the College of 
Physicians and Spencer' notes that it was ordered that 

". . . he be gmvcb' admonished by tlic President to change his mode of dress and 

no longer follow the frivolous fasiiion of the youth at Court, and that he be not admitted 
until he conform to the custom of the College and adopt the decent and sober dress of its 
Members.” 

His formal admission is recorded as ha\ing occurred April 7, 1628. 

The year 1634 witnessed an attempt on the part of Dr. Peter Chamberlen 
to establish a Corporation of Midvdves vdth himself as governor. Just how 





Fig. 21.— Peter Chamberlen III, not Paul, as stated in the engraved title. (From the 

author’s collection.) 

far he had proceeded in the matter cannot be determined. It appears, how- 
ever, that he had petitioned the King for a charter and that he had been 
holding at his house monthly meetings of midvdves ostensibly for the pur- 
pose of girung them instruction. Either misunderstanding his motives, or 
through fear of his power the midwives (or some of them) determined to 
resist his plan. At a meeting of the College held August 24, 1634, at which 
Dr. Peter Chamberlen was present, the registrar records that:" 

^Loc. cit. 

- Aveling, loc. cit. 
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And it being true that is reported by the iMidwifes, Dr. Chamberlane doth often refuse to 
come to the poor, tliey not being al)le to i)ay liiin according to his demands and for the rich 
lie denies llicyn his help until he hath first bargained for great rewards which besides that 
tlicy are in themselves dishonest covetous and unconscionable courses, they are also con- 
trary to the laws and statutes of our College to which by Oath he is bound.”* 

The petition, having been referred to the Bishops by the IGng in a special 
order, a licaring was lield in tlie Archepiscopal Palace of Lambeth on October 
22, 1G34, before the Ai-chbishop of Canterbury^ and the Bishop of London. 
The King’s reference of the petition to the Bishops lay in the power of the 
Bishops to license midwives, hence changes in procedure might properly be 
brought before them. In the pleadings of the midmves before the Bishops, 
it was argued that: 

Chamberlane Dr. of phisickc practiconer in Midwifery unto whom all yo'' pe- 
liconers have and do ajiply themselves upon occasion in unnatiu’al and dangerous birthes 
as a pliisitiommore peculiarly applying himself to the practise thereof then others but denj’^ 
a necessity of dci)endancc upon him otherwise then in tlic cases before menconed the}'’ 
being authorised b}’ the power of the occicsiasticall Courts to practise the said p(ro)fession 
to whomc (if they err in their duty) they are liable to give accoinpt of their proceedings 
and to answear such comj)laints as shall be laid against them/’^ 

The midwives further stated that; 

“Neither can Dr. Chamberlane teaoli the art of Midwifer}" in most births because he 
hath no experience in itt but by reading and it must bee continuall practise in this kind 
that will bringc experience, and those women that desire to learn must be present at the 
dcliv’y of many \Yomen and see the worke and behavio*' of such as be skilfull midwifes who 
will shew and direct them and resolve their doubts. 

“And further Dr. Cliambcrlane’s work and tlie work belonging to midwifes are con- 
trar}' one to the other for he dcliv’s none without the use of instruments by extraordinary 
violence in desperate occlusions, w*^^* women never practised nor desjTcd for they have 
neither parts nor hands for tliat art. 

“And for shewing or reading of Anatomy to them that can doe but little good to better 
their experience or judgment, cxcej^t it be when a woman is with child or instant upon 
Iicr delivery, and anatomies arc made of persons w^^^ suffer by the law, now women p^'g- 
nant during their p**gnancy and their lying arc exempt for that time, and so cannot be of 
use in tlie particular above-mentioned to them, and they liave bookes in English of Anatomic 
direct them better (most of them being able to read) then his learned lectures.” 

At the conclusion of the hearing, the Bishops condemned Dr. Chamberlen's 
action and ordered 

^ ^ ^ That the said Dr. Chamberlaine should forthwith bee a Suitor to the 

Lord Bishopp of London for a Lycence to practize the Art of Midwifer}\ . . .” 

Probably as a result of his failure to incorporate the midmves and harboring 
a feeling of injustice for the defeat of his efforts toward improving the mid- 
wives through education and supervision, he published some years later a 
pamphlet, autobiographical in character, entitled A voice in Rliaina: or, the 
Crie of Women and Children (1647). In this pamphlet he scourges the ig- 
norant midwives:^ 

1 Aveling, loc. cit. 

2 William Laud, Archbishop of Canterbury, 1633-1645. 

3 Aveling, loc. cit. 

^ Aveling, loc. cit. 
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Dr. Peter Chaniberlen s tomb is in Woodham Mortimer Churchyard The 
biogi'aphical portion of his epitaph relates thatd 

. “The said Peter Chainberlcn took j-® degree of Doctor in Physick in severall Univer- 
sities, both at liomc and abroad and lived such above tln-ee score years, being Physician 
in ordiii.or}’ to tlircc Kings and Queens of England, viz.. King James and Queen Anne, 
King Charles y*" First and Queen Mary,= King Charles y® Second and Queen Katherine,^ 
and also to some foreign Princes, having travelled to most parts of Europe, and speaking 
most of the languages.” 

Hugh Chamberlen the Elder, son of Dr. Peter Chamberlen, was born in 
the Parish of St. Anne, Blackfriars, in 1630. He was the eldest of Dr. Peter 
Chamberlen’s children and was named for his maternal grandfather. Sir 
Hugh M 3 '’ddelton.-' He was appointed physician-in-ordinary to the Queen® 
in 1673. As Aveling notes, nothing can be determined with certainty as to 
Hugh Chamberlen’s education. He must, howet^er, have been an apprentice 
to his father in the practice of midwifery. Certain it is that he carried on the 
tradition of the Chamberlen family as it is recorded in Mauriceau’s Observa- 
tions sitr la Grossesse cl V Accoiichemeni^ that in August of 1670 he used his 
forceps on a patient of Mauriceau’s. Mauriceau relates that he had a diffi- 
cult case of labor in a thiiiy-eight-year-old primipara with a deformed pelvis. 
It seems that Chamberlen had arrived in Paris several months earlier and 
had let it be known that he possessed a secret means of facilitating deliveries, 
otherwise impossible. On this occasion Mauriceau expressed the opinion 
that the patient could not be delivered, but Chamberlen affirmed that he 
could deliver the wnman safely in a quarter of an hour. After three hours 
he desisted and twnnty-four hours later the patient died undelivered. Mau- 
riceau states that the autopsy disclosed that the uterus had been torn and 
perforated in various places. 

Hugh Chamberlen translated Mauriceau’s text into English and in so 
doing made a substantial contribution to the progress of midwifery in Eng- 
land. This book w^as without question the most practical, explicit and accu- 
rate of the then knowm treatises on midwifery and contained so many ad- 
vances o^'er its predecessors that in the hands of English physicians, surgeons 
and midwives it not only improved the practice of midwifery but paved the 
way for further advances. Lee says;^ 

of ]\Iji.uricGiiu^s work into Englisli, soon bGcnmG tho text-book of nil 
who were cnguged in the practice of midwifery'' in this country, and from this time may be 
dated most of the improvements in it which subsequently took place in the course of the 
follow'ing century.” 

The first edition appeared in 1672, and at least eight subsequent editions are 
known. The publication of this translation did much for Chamberlen and 

^ liCG loc cit» 

2 Henrietta Maria (1609-1666), daughter of Henry IV (1553-1610) of France and 
Marie de’ Medici (1573-1642). 

^ Catherine of Braganza (1638-1705). ^ j ii 

4 Sir Hugh Myddelton (1560?-1631), a projector of the new River; traded as a gold- 
smith, banker, and clothmaker. 

^ Queen Catherine, wife of Charles II. 

6 Paris, 1694. Observation xxvi. 

^ Loc. cit. 
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Fig, 22. — ^Facsimile of the title page of Dr. Chamberlain^ s Midmfes Praclicej London, 1665. 
The preface to this volume is signed 

Actuated, as he suggests, by the desire to confound the writer of such “carp- 
ing nonsense,” Chamberlen defends his own publication as follows: 


^These motives I say induced me to unlock the most abstruce Cabinet of nature, to 
untie her gordion knots in her most principal Fabrick; and in this ensuing Treatise, as with 
a Clew of Thread, lead you through her most Mcandring Labyrinths in the Conception 
Procreation and Birth of Mankind : Having distinctly and plainly laid open the Anafomicall 
part thereof; wherein it concerns not onlj^ every one in particular that would know them- 
selves to be experienced; but most especially such as take upon them the most venerable 
Practice of Midmfery: For a Midwife that is ignorant hereof, is no more fitting for that 
Faculty, then a blind man to judge of Colours: .... I have faithfully bestowed my 
pains, reap you the profit.^^ 
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war with the College of Physicians ceased and Hugh Chamberlen, Junior, 
livea and died an honored member. A handsome monument to his memory 
was erected in Westminster Abbey by Edmund, Duke of Buckingham, and 
the epitaph inscribed thereon is the composition of his friend, Atterburv 
Bishop of Rochester J 

Just wlij' some one of the Chamberlens did not publish the “secret” of 
the forceps can only be conjectured. The nearest Hugh Chamberlen, Senior, 
came to an explanation is found in “The Translator to the Reader,” prefixed 
to the second edition of his translation of Aiauriceau’s wwk. In this he says: 

“I mil now take leave to ofTer an Apologj' for not publishing the Secret I mention we 
have to extract Children witliout Hooks, where other Artists use them, which is, that there 
being my Father and two Brothers living, that practise this Art, I cannot esteem it my own 
to dispose of, nor publish it without injury to them; and think I have not been imservice- 
ablc to tny Covmtry, altho I do Init inform them that the forementioned three Persons of our 
Family, and my Self, can serve them in these Extremities, with greater safetj' than others.” 


His reference to the forceps is found in this same “epistle to the reader”: 


. my Father, Brothers, and my Self (tho none else in Europe that I know) 
h.avc, by God’s Blessing, and our Industrj*, attained to, and long practised a waj’’ to de- 
liver Women in this c.aso, without any prejudice to them or their Infants; tho all others 
(being obliged, for want of such an Expedient, to use the common way) do, and must en- 
danger, if not destroy one or both, with Hooks. By this manual Operation ma 3 ’^ be dis- 
patched, (when there is the lea.st difficultj') with fewer pains, and in less time, to the great 
advantage, and without danger, both of Woman and Child.” 


It is little short of remarkable that the secret of the forceps could have been 
kept for so long a period when one considers the numerous applications of the 
instruments that must have been made betw-een 1600 and 1725. As we have 
noted the}’^ were carried to France, Holland, Denmark, and Sweden. 

In defense of the “apologjd’ of Hugh Chamberlen, Senior, it may be said 
that the age wns one of many secret remedies. The only members of the 
family w'ho identified themselves with the College of Physicians were Dr. 
Peter Chamberlen and Dr. Hugh Chamberlen, Junior. Undoubtedly the 
College was aware of the existence of the forceps and equally aware that their 
construction and mode of use was held inviolate by their two members. 
The numerous quarrels of the College with Dr. Peter Chamberlen were in 
no single instance related to the forceps. The College of Physicians, there- 
fore retained in membership at least two individuals who harbored a medical 
secret. Family tradition, pride, and the “trade” instinct no doubt prevailed.^ 

According to Robert Wallace Johnson^ he had in his possession (1769) a 
pair of forceps that had belonged to Mr. Drinkwater, surgeon and man- 
midwife at Brentford, who began practice in 1668 and w^hose death occurred 
in 1728. Johnson gives no data relative to Drinkw^ater’s practice and cites 
no instance in wFich it is knowm positively that Drinkwater used the forceps. 


1 Francis Atterburj- (1662-1732), man of letters, politician and bishop of Rochester 

Illuminating articles on the Chamberlen family may be found in the lAverpool Medico- 
Chirurgical Journal (1916) by H. Drinkw,ater; the Smtt^h Medzcal and Surgzml Journal 
(vol. vii, 1900) by A. R. Simpson; and the Journal of Ohstetnes and Gtjnecologxj of the Bntish 

Empire (voL xxii, 1912) by Alban Doran. ,, t> t' i nh r t 

3 A New Sxjsiem of Midwifery, in Four Paris; founded on Practical Observations. Lon- 
don, 1760. 
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Fig. 23. — ^Jean Palfyn. Frontispiece in his Anatomia chirurgica, Venezia, 1758. 



Fig. 24. — “Mains de Palfyn.” From Accoucheurs et sages-femmes celeires by G. J. 
Witkowski, p. 135. It is probable that the linking of the handles as shown (4-5) was a 
later improvement, possibly by Gr^goire. 
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';™vis; « £.".XETirrrr's- 

tions on Dusee „,ade by Paulus De Wind» De^d 



Fig. 26. — Engraved plate showing Dusee's forceps (Fig. 4) accompanying the article by 
Alexander Butter in Med. Essays & Ohs. Edin., 1735, vol. III. 


relates that he had journeyed to Paris for the purpose of acquiring a knowl- 
edge of midwifery and had attended some of the lectures of the “renowned 
obstetrician Gregoire” 


^Journal of Ohstetrics and Gynaecology of the British Empire, voL xxii, 1912. 

2 Paulus De Wind was a lecturer on anatomy, surgery and obstetrics, and practiced 
as a lithotomist and obstetrician in Middleburg, province of Zealand, in the United Nether- 
lands. 

^ Gregoire the Elder founded in 1720 the first obstetrical clinic for teaching purposes 
at the Hotel Dieu. Both Gregoires, father and son, taught midwifery and are said to have 
modified Palfyn's forceps, closing the handles and adding a ^^kind of lock.^^ Baas {Outlines 
of the History of Medicine and the Medical Profession, Translated by H. E. Handerson 
New York, 1889) attributes to them the addition of the fenestrated blades and says that 
the Gregoire forceps were later described in Germany in 1746 by P. A. Bohmer (1717-1789) 
of Leipzig. 
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L vj' S' \1^ 

Fig. 2/.— Engraving of forceps. Plate 1 in Coses in Midwifry by William Giffard, London 

l/o4. ^ 



forceps. From engraved plate accompanying the second edition of 
A Treatise on the Improvement of Midwifery by Edmund Chapman, London, 1735. 

Edmund Chapman— In 1735 coincident with the publication of Butter’s 
essay, there appeared the second edition of Edmund Chapman’s A Treatise on 
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oftentimes slipped, and when I expected the Head of the Child, I have been deceived, and 
found the Handle Part come close, the Instrument only in my Hands, and the Work all 
to do over again/ 


Chapman observes that the instrument employed without the screw rarely 
if ever shps, and refers to Case XIV of Giffard^s, in which Giffard complained 
that his extractor slipped. 

Relative to liis discovery of the forceps Chapman says 

“I do confess, that I came by this Hint and Improvement by mere Accident.” 

In his early years he seldom used the forceps and for a space of ten years did 
not use them once. Then he caused a pair of forceps to be made of much 
stiffer metal and, happening to lose the screw, found that the instrument 
served much better without it or the two parts being “fixt.’' 


“All I can say in Praise of this noble Instrument, must necessarily fall short of what it 
justly demands.” 

Butter refers to Chapman’s forceps with the statement : 


“I think Mr. Chapman is in the right to desire the Axis not to be put in, for it is very 
troublesome to take out and put in again, when any of the Blades quit their Hold, and the 
Instrument can easily be managed without it, in extracting the Child in the Manner men- 
tioned; . . .” 


In January of 1747 Andre Levret^ (1703-1780) (Fig. 29) presented to the 
Royal Academy of Surgery of Paris, a new curved forceps (Fig. 30) contrived 
for disengaging the fetal head “empacted in the pelvis.” In his treatise 
Observations sur les Causes et les Accidens de Plusieurs Accouchemens laborieux 
avec des Remarques sur ce qui a ete proposS ou mis en usage pour les terminer; 
etc.2 Levret clearly proved the utility of the pelvic curve and showed how 
impossible it is to affix straight forceps and to make traction that will be of 
advantage unless the head is low. Levret’s demonstration antedates by seven 
years the published report of Pugh’s® forceps with the pelvic curve, although 
Pugh stated that he invented liis forceps in 1740. Johnson says^ of Levret’s 
forceps : 

forceps are an improvement on the Chamberlen s in some respects, seeing 
they are somewhat flatter and smoother on the outsides , their clams too are shorter, and 
what is more, they are curved, which is the first hint of this kind (so far as I know) that 
has ever been published.” 


Benjamin Pugh’s treatise is of special interest because of the author’s rela- 
tion to the forceps and the fact that he was the earliest, with the exception 
of Levret, to develop the pelvic curve. In his preface he says. 


iAndr6 Levret, famous French obstetrician, was accoucheur to the Dauphiness, 
mother of Louis XVI (1764-1793). He was also a surgeon of sufficient eminence to be 
elected a member of the Royal Academy of Surgery of Paris. It is recorded ttiat when he 
was called to court to attend the Dauphiness, the Dauphin said to him, ‘ You must be 
nleased M Levret to deliver the Dauphiness. That will make your reputation,’ to which 
Lvret replied, “If my reputation were not already made, I should not be here.” (Un- 
signed article in Brit. Med. Jour., vol. i, 1912, p. 746.) 

^ Paris 1747 

» A Treatise of Midmfery, Chiefly with Regard to the Operation. London, 1754. 

^ Loc. cit. 
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Ih cries, ■without opening one ( liiki’s Head for these fourteen Years past; and I doubt not 
but every Operator will he soon sensible of their Advantages. The Curved Forceps I in- 
vented upward.s of fourteen Vrars ago,i made me by a Man of Mr. Archers, Cutler, now 
living in Clichnsjord. The J ’reference between them, and the common Streight Forceps, 
in everv" Rc.sj>ect, is grc.at.” 

Johnson s.T 3 's- of Pugh ; 

“Mr. Pugh, a .surgeon at Chelmsford in Es.sex, published a treatise on midwifery' in 
1751, with figures of curved forcep.^, which was first shewn to me by Mr. Cargill, in Lom- 
b.ard-streel, in 17fil; . . . Before (his time, I loiew nothing of either this gentleman 

or of his productions; . . . and as to his forceps, they appear to me preferable to any 
of tho.«o which were pnbli.shed before them; . . .” 

Pugh was led to the invention of the pelvic curve (Fig. 31) to facilitate de- 
liver}' in those cases that have been in labor for many days: He says: 


Fig. 31. — Engraving 



of forcep.s. Plato 1 in A Trcalisc of Midvnferij by Benjamin 
London, 17o4. 


Pugh, 


« if sent for after a Midwife, wlio has kept the poor Woman a long Time (per- 

hans some’ Devs) and till her Strength is almost exhausted, and perhaps most or all the 
Lsrs ‘1>« do-, «nd the Womb hehtly comPr^mg 

iho Chilfl* I s'lv all these Things meeting together, you will be sufficiently convinced that 
t c noHMc » undergo the Futiff.o of turning the Child, but must have 

lloln by some other Mc.sns, or lose her I.ife, Th^is .s a Cnso that requires the Help of 
Instruments, and that put me upon inventing my Curve Forceps ) 

1 This would date Pugh’s discovery of the pelvic curve about 1740. 

- Loc. cit. 

VOL. I — 1 } 
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I( is interesting (o note lliat in considering the leather covering of Smellie’s 
forceps .lolinson suggests that the forceps 

. . . 1)0 no\yIy oovorod overy liino of usiiiR, for by this extremely spongious substance 

(namely, what is oallcrl wash-leather) humours which arc infectious may be absorbed, 
and convoyed from one patient to nnotiier.” ^ 


He that if Morocco leather is used, the forceps may be washed very 

clean with soaj) and water after each time they are used: 

. nithor tlian no^jlcct this, I could u'isli them not to be covered at all/^ 

John Burton^ justly criticizes Smellie's suggestion that the blades of the 
forceps \yo covered with leather. 

. . some Part of the Blood and AVaters must ])e sucked up by the Leather, and 

lodpo betwixt it and the Stool-work, where it will corrupt and stink, let the Maker be as 
c:irefiil as he will in coverinjx it.” 

In spite of the fact that he criticized Smcllic^s forceps, Burton e\idently used 
the straight forceps, as would appear from his description of the introduction 
of the blades: 

. . the Operator . . . jniist, take one Side of the Forceps (being warmed and 

oiled) in one Hand (the left, for Instance) and by the Help of the other, introduce it into 
tlie Vafjitw on the right Side, along the Palm of the Hand, liaving its concave Surface 
next, the Chihrs Head, thrusting it forward genth', till he finds the End of it has gone as 
far as <ho Xcck of the Child, but on one Side of the Head, which he will know b}" the Ear: 
In this Position, the Handle of the Instniincnt, will be at the left Side, where it must be 
held by the loft Hand, not sutTcring it to move citlier up or down; whicli it will be apt to 
do: The other Side is to be introduced by the right Hand only at the left Side of the Vagina^ 
opposite to the otlier, and the Handles intersecting, miiy be fixed at the /Articulation, and 
lield witli one Hand, wliilc the Operator examines with the other, to find if the Ends be 
right placed; which done, he must turn the P"acc of the Child into its natural Position, and 
pull by the Ilandles with as much Force as ma}^ be neccssaiy, till the Head comes forth; 
and then, quitting the Instrument, he must talcc hold of the Head, and bring forth the 
Child, ns in a natural Delivery.” 

Burton describes a new forceps which he invented, the use of which, he says, 
is far less prejudicial cither for the woman or the child and is far more com- 
modious for the operator (Fig. 32). Burton claims for liis own instrument 
tliat the wings can be so adjusted as to fit the chikPs head exactly and that 
through the screw in the handle they can be so regulated as to pressure as 
to give a much firmer hold. A studj^ of the blades of Burton^s forceps would 
lead one to believe tliat practical use of such an instrument would be well- 
nigh impossible. Although the blades were detachable and could be placed 
on either side of the chikPs head, the reattachment of the blades to the handle 
must have been a difficult task. Strangely enough no mention of the use of 
Burton’s forceps appears in any contemporaiy or succeeding author, and as 
Doran indicates,- it is probable that Burton found his own forceps unworkable 

1 An Essay towards a CoinyUte New Systern of Midivifryj etc. London, 1751. 

2 Barton: His Forceps and His Foes. By Alban Doran. Journal of Ohsteirics and Gynce- 
cology, vol. xxiii, 1913. 
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Pugli, ^Tet, and Smellie within a few years of each other independently 
developed the pehic curve. If we may rely upon Pugh’s statement as to the 
date of construction of liis forceps (1740) he would be entitled to priority of 
invention and use, but not of publication. Hence Levret must stand as the 
originator of tliis important improvement. Smellie, according to his own 
statement, had employed his forceps with the pelvic curve several years 
prior to his pubhshed account (1754). 

The history of obstetrical forceps may be said to end practically with 
Smellie and Le^^'et. ^Vhile scores of models haA^e followed since their day, 
each with some minor impror^ement, no suggestion of real moment appeared 
until the demonstration by Tarnier before the Paris Academy of Medicine 
on January 24, 1877. That day marked another distinct advance in the 
development of tliis important instrument. 

FRENCH MIDWIFERY FROM PAR6 TO BAUDELOCQUE 

Ambroise Pare (1510-1590) created a new epoch in surgery and greatly 
advanced the science of midwifery. For the first time observation and ex- 
periment at the hands of tliis eminent teacher and his pupils struggled for 
dominion OA'^er tradition and authority. Advances in surgery in the Middle 
Ages may be counted as nonexistent with the possible exception of those 
emanating from Guy de Chauliac (1300-1370) whose writings Par5 studied 
during his apprenticeship. Paracelsus (1493-1541) had burst meteor-like 
upon the medical horizon and had begun liis iconoclastic but necessary r61e. 
Nevertheless, Pare was to save much that was good in the older writers, 
retain much that was bad and on tliis foundation make outstanding and dis- 
tinct advances. 

For three years Pare lii'ed at the Hotel Dieu as a resident surgeon where 
he had ample experience with surgical and medical conditions and where he 
made numerous postmortem examinations. Leaidng the hospital, he plunged 
into army medical sendee and after much experience in the field was qualified 
in 1541 as a master barber-surgeon at the age of thirty-one. His career as 
an army surgeon continued for many years, interspersed with periods of 
private practice. Prior to 1541 he had made two notable discoveries : First, 
that hot oil was not good for gunshot wounds; and, second, that the ligature 
was adapted to the arrest of hemorrhage. In 1554 he was admitted to the 
confraternity of St. Cosmo, ^ then termed, by the members, the “Royal 
College of Surgeons,” and in 1569 began his long controversy with the medical 
faculty of Paris wliich opposed his numerous surgical advances. He was 
surgeon to four kings; Henry II (1519-1559) and his three sons in succession 
— ^Frangois II (1544—1560), Charles IX (1550-1574) and Henry III (1551- 
1589). Just when Ins interest in midwifery began is not known, but it was 
probably aroused in the Hotel Dieu where the abominable practices of many 
of the midwives must have filled him with horror. At any rate most of his 
pupils were instructed in midvifery as well as surgery and his second pub- 
lished volume, A Short Com'pendium on the Chief Facts of Anatomy, etc., pub- 
lished in 1550, contains a treatise of ninety-six pages devoted to obstetrics. 
Podalic version, though mentioned by Celsus, had been well-nigh forgotten 

A St. Cosmo and St. Damien were two brother physicians, born in Arabia in the third 
century,' who were put to death because of their belief in Christianity. They were the 
patron saints of the surgeons. 
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of our discussion we must regard his two early works/ De VHeureux Ac- 
couchement and Dc la Nourriiure et Gouvernement des Enfants (Paris 1609) 
(Fig. 33) as of outstanding importance. ’ 

Tlie first section of De VHeureux Accouchement contains twenty-eight 
chapters on pregnancj'-, the second section twenty-eight chapters on delivery, 
and the third section forty-six chapters on diseases of women dealing with 
g3'’necological conditions. There are in addition fifty-two chapters on diet, 
the care of the newborn, children’s diseases, and the diagnosis of pregnancy! 

Chapter 11 of the second section opens with the statement that women 
■VNuth an excessive flow of blood or convulsions at the onset of labor must be 
delivered without dela5L Guillemeau describes in great detail the mechanism 
for prompt delivery: the position in which the patient shall be placed, the 
duties of the assistants, and notes that the patient must not be permitted 
to observe the manipulations of the obstetrician. He says: 

“Then the surgeon slides his hand, oiled, into the orifice and removes any clots of 
blood. He then determines whether the cervix is sufficiently dilated to introduce his hand 
and to turn the child if nccessar3\ If the cervix is not dilated enough, he introduces his 
hand covered with butter or ] 3 omade and as gently as possible dilates it. If the bag of waters 
is intact, he breaks it. If the child comes head first, he gently turns it, to locate its feet. 
Then finding one foot, he pulls it gcntl}^, and ties a band of ribbon around it, leaving the 
end of the ribbon hanging out. He then pushes the child back a little way in order to lo- 
cate the other foot which is done by sliding the hand along the thigh of the child. Then 
having found both the feet, he draws on them together, gently, giving the mother time to 
rest and commanding her to bear down when she feels a pain. Thus the surgeon delivers 
the child into a warm piece of linen which he holds ready to receive it. It is very important 
to .see that the stomach, chest and face of the child are turned down, about which more 
is said in another chapter.” 

After emphasizing and reiterating the importance of promptness in dilating 
the cendx and delivering the child if conditions demand, Guillemeau gives 
several case histories to emphasize his points. The first case mentioned was 
probably that of a low implantation of the placenta. 

“In 1599, Mademoiselle^ Simon, ’ who is still living (1609), daughter of Monsieur 
Pare, Medical Adviser and First Surgeon to the King, was ready to deliver, when she Avas 
surprised Ijy a great flow of blood and attacked by syncope. She Avas attended by Madame 
1*1 Charonne for midAvife, and by hlonsieur Kigault and M. Haultin. The author was then 
called in. Her pulse Avas very Aveak, her voice feeble, her lips blue. The author decided 
that she was in great danger of her life and that only one thing could save her, and that 

iBoth Avere published in London in 1612 under the folloAving titles: Child-Urtli, or 
the happy deliveric of women, wherein is set doione the government of women in the time of their 
breeding childe, of their travaile, both naturall and contrary to nature, and of their lying in. 
^Together with the diseases which happen to women in those times, and the means to helpe them^ 
to which is added a treatise of the diseases of infants and young children, urith the cure of them. 

The nursing of children, xvherein is set downe the ordering and government of them from 
their birth; together tuith the means to helpe and free them from all such diseases as may happen 

unto them. , „ i • n ,i ^ , 

2 At the time this account Avas AATitten, the term “mademoiselle Avas applied to a 

young married woman aaIiosb husband Avas of less than knightly rank. 

3 Stephen Paget in his A7nbroise Pare and his Thnes (London, 1903) notes that Anne, 
the daughter of Ambroise Pard and his second wife, Jacqueline Rousselet, “Avas mimried 
Julv 4 1596 to Henri Simon, aaLo became one of the King’s Council, and held a high po- 
sition in the Government. In 1599, Anne nearly died in child-birth Her life was saved by 
Haultin, by a method that her father had taught him. Anne and her husband Avere alive, 
but without children, in 1616.” 
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GerlSirnn^ESRllndfasS^^ POP'’’^ 

ts? r ■! ‘■‘ 'f ^ 

^xth in_ 1634 contained an appendix: a “collection of secrets” of Loysa 

mrt Sr+T popular manual appeared as late as the early 

part of t he eighteenth century. In her “collection of secrets,” the medical 
treatment of many diseases is outlined. Although there are no descriptions 



Fig. 34. — ^Loysa Bourgeois. From Ronarls on the Writings of Louyse Bourgeois by Hunter 
Robb, Johns Hopkins Hosp. Bxdl., 1893, vol. iv. 


of definite disease entities, sjmiptoms are mentioned, and the treatment 
prescribed. For example: headache, hydrophobia, catarrh, cough, pleurisy, 
fevers, diseases of the li^'■er, diseases of the Iddney, dropsy, stone in the blad- 
der, flux of the belly, neuralgia, tumors, and ulcers are considered as diseases. 
In the chapters devoted to diseases of women, Lo 5 '-sa Bourgeois, true to her 
feminine instincts, VTites of cosmetics, outhnes a plan for removing smallpox 
pits, for doing away vith warts, moles, freckles, and for beautifying the hands. 
Sterility, which the author states is caused by too great humidity of the uterus, 

* In England it was well enough thought of to form the substance of Richard Banister’s 
(d. 1626) One H^indred and Thirteen Diseases of the Eyes and Eyelids (1622), which seems to 
have been the earliest general work on e 3 "e diseases in the English language. 

- Observations diver ses, sur la sterilite, perte de fruict, foecondite, accouchements, et ma- 
ladies des femmes, et enfants nouveaux-naiz. Paris, 1609. A German translation was pub- 
lished in 1628. 
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cast her into the .kin of a .hoop ho.ul aliv^/and'p^.Ti^ aboTt hei: rndTke^Kn 
of a Hare Head alive, ami then cut the Hares throat luid rub the skin with the blood, and 
apply it as hot ns may be to licr holly/' ' 


LojSki IBouipoois Wits born at Favibourg, nenr Paris. She was a mernbar 
of a iniddlo class family whose residence was adjacent to that of a certain 
baibei surtiGon, named ^lartin Roursier, who had studied as a pupil-assistant 
uith Pare for nuiny years. Surgeon Boursier became attracted to Loysa 
who manifesied groat interest in his profession and their marriage followed. 
Sub.scfjucnt to the birth of their first child, Loysa practiced midwifery among 
the poor of her neighborhood having received certain instructions from her 
hu.sband. Her natural aptitude for midwifery early manifested itself. Al- 
though she was probably more skilful than the best of the female midufives 
of the period, the guild of midwives vigorous^ but ineffectuallj'- opposed her 
application for a license, no doubt fearing the influence in her favor that 
Pare and the surgeons had already begun to exert. At the age of tlnrty-six, 
she was called to attend Marie dc’ j\Icdici (1573-1642), wife of Henry IV 
(Io53-1610L Of the birth of the future Louis XIII, at Fontainebleau, 
September 17, 1601, she wrote a “rixit rcriiahlc.”^ There were present on this 
occasion as consultants ^I. de la Bivierc, first physician of the king; M. de 
Laurens, first physician of the queen; M. Herouard, also phj''sician of the 
king, vith ]\L Guillemcau, surgeon of the king. From her “recit” the follow- 
ing is excerpted: 


“The ol)>-tctrical chair was also l)rou£^ht in; it w.as covered with crimson velvet. About 
‘1 o'clock in the niornim; a ^rcat colic, mingling itself among.st the travail of the queen, 
gave her torrililo jiain without heli)ing her along. From time to time the king made one of 
the doctor., come to .see the queen ami s[)c.tk to me so that I might know what was taking 
place. The cniie made the queen .ulfcr more than the travail, and even kept her from it. 
The doctors a.skod me, ‘If thi.s were a voman and you were alone with the case, what would 
von do?' I propo.sed to them .onu* remedies which the3' ordered at once from the apothe- 
o^arA-, who propo.sed (o them others in the Ihilian st.\-le,= which he .said in similar cases had 
clone much good. Knowing tiic gnnt zeal winch the apothecary had in the seredee of her 
maje.sty. ami knowing (hat if the reined di<l not do all the good he claimed for it, it could 
not do her an,v harm, I made no jnote.st, so tlicj' gave it to hci. 


Boliance upon the polypharmacy of the period may be noted from the foUow- 


“To combat the in.supportablo colic, it was ncccssarj- to use a pat many remedies. 
To thc.se tlie cpiecn made no resistance; for as soon as the long or doctors talked to her, she 
was content, .and took them no matter how drsagrceablc they were. That is why many 

> Bccit vcritrihlc fir la nn/s.simcc dc mcsscigncurs cl dames les enfans de France, avec la 
SnSStt,; drsMfmoirrs rclaiifs d f'/ifstoiVc dc France. By J. F. Michaud 

Walter Allport. The Chicago Medical Recorder, vol. 

xxxiv,^^m2^ dc' Medici was an Italian, the daughter of Francis de’ Medici, Grand Duke of 
Tuscany. 
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female midroves. It was not, however, until the seventeenth century that 
devoted to this important branch ot medicine and in con- 

Manriceau 

Franfois Mauriceau was born in 1637 and died in 1700. Little is known 
of his eriy training, but Ins ealensive practice in midwifery, both private and 
n the Hotel Dieu of Pans (then the greatest estabhshment in Europe for 
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Fig. 35. — ^Engraved frontispiece of the Traite dcs maladies des femmes grosses by Frangois 

Mauriceau. Third edition, Paris, 1681. 



l 3 ring-in women).,' fully qualified him to lay down rules of procedure formu- 
lated as a result of Ms wide experience. Andre Lewet says that Mauriceau 
“drew from the cradle” the art of midwifery. 

Hugh Chamberlen (b. 1630), who, with other members of Ms family 
possessed the secret of the obstetrical forceps, translated Mauriceau’s Traite 
des maladies des femmes grosses^ (Paris, 1668) (Fig. 35) into Enghsh in 1672. 

1 The complete title translated is The Diseases of Women zvith Child, and in Child-bed; 
with a True Method of assisting them in their Natural Labours; and the Means of remedying 
all those eontrary to Nature; and the Diseases of Infants New-born. Likewise an exact De- 
scription of all the Parts of a Woman destin’d to Generation; together with many Figures suit- 
able to the Subject. The approbation of the four Sworn provosts and wardens of the Master- 
Chirurgeons of Paris is dated March 15, 1668. 
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In discussing unnatural” deliveries, Mauriceau notes that Galen and 
man}^ other authors have greatly wondered at the ability of the child’s head 
to pass the pelvic bones and that many of the authors believed that the os 
pubis IS separated to enlarge the passage and that therefore a woman “a 
little antiquated suffers more in her first labor than others because the os 
pubis cannot be so easily separated. He quotes Pare to the effect that in a 
woman who had suffered death by hanging fourteen days after she had been 
delivered, he (Pare) found the os pubis separated in the middle to the breadth 
of half a finger and the os ilia disjointed from the sacrum, li^fithout rancor 
Mauriceau makes it clear that Pare must have been mistaken. 

Mauriceau^s description of liis method of delivery when the feet are 
brought down follows udth unusual fidelity the classic description earlier 
quoted from Guillemeau : 

soon then as the Chirurgeon hath found both the Child^s Feet, he may draw them 
forth; holding tliein together, he ina}^ bring them by little and little in this manner, taking 
afterwards hold of the Legs and Thighs as soon as he can come at them, and drawing them 
so till the Hips be come forth: the whilst let him obserA’^e to wrap the parts in a single Nap- 
Idn, to the end that his Hands, being alreadj" greasj^, slide not on the InfanPs Body, which 
is veiy slippeiy, because of the viscous humours which are all over it, and hinder that one 
cannot take good hold of it ; which being done, he may take hold under the Hips so to draw 
it forth, to the beginning of the Breast, and then the Child's Body, which he may then easily 
find, and be careful that the Belly and Face be dovm wards, lest being upwards, the Head be 
stopt by the Chin over the Share-bone; wherefore if it be not so, he must turn it to that 
posture; which is easil}^ done, if taking hold on the Body, when the Breast and Arms are 
forth in the manner we have said, he draws it, with turning it in proportion, on that side 
which it most inclines to, till it be as it should be, that is, with the Face downwards; and 
having brought it to the Shoulders, let him lose no time (desiring the Woman at the same 
time to bear down) that so in drawing, the Head at that instant may take its place, and not 
be stopt in the passage.” 

Should difficulty be encountered in delivering the after-coming head, Mau- 
riceau continues: 

^There are indeed some Children that have their Head so big, that when the whole 
Body is born, yet that stops in the Passage, notwithstanding all the care to prevent it: 
in this case he must not endeavour onlj^ to draw forth the Child by the shoulders, lest he 
sometimes separate the Body from the Head, but he must disengage it, by little and little, 
from the Bones in the Passage with the fingers of each Hand, sliding them on each side 
opposite the one to the other, sometimes above and sometimes under, until the work be 
ended, endeavouring to dispatch it as soon as possible, lest the Child be suffocated, as it 
will certainly be, if he should remain long in that posture, which being well and duly ef- 
fected, lie may soon after fetch the After-birth as above directed. 

Although not nlone in recommending the use of the examining finger yet 
Mauriceau shares the responsibility for digital vaginal examinations on the 
part of the midwives, for we have ample evidence that his directions were 
sla\dshly followed: 

^The Midwife must from time to time taste (touch) the inward Orifice with her Finger, 
to know whether the Waters are ready to break, and whether the Birth will soon after 
follow: she must likewise anoint all the bearing place with emolient Oils, Hogs-grease, or 
fresh Butter if she perceive that they can hardly be dilated, and all the while she must be 
near her Woman, to observe her Gestures diligently, her complaints and pains; for by 
this they guess pretty well, how the Labour advanceth, without being obliged to taste 
(touch) what comes from her Body so often.' 
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if dead, the procedure for delivery. Chamberlen says • ® ^ dead, and 

or with thVl?m* withouTSfe SSarrSXenSts\ 

his Father and Brother can.” ^ aments, as the Translator of this Book and 

Mauriceau published his aphorisms concerning pregnancy delivorir a u 
d,sease. of women (Kg. 36) in Paris in 1694, This S w^' “Syll 
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i • T O U c H AM-r 

I 'L A GR O SSE..SSB^ , 

L’A C C O u C H ^ ])d.;E.N.T, 

L E s M A 1. A b I E 5,’ 

T A U T R E S E VS P A S I T iO-N S 


i 


dcs FeriVincs. 


hjfar Francois Ma ti' r i c :£Vi‘ii, 
Mcifirc h Arts , ancien 
Garde des Alaifires Ch'i ir/giensjn^ 
tz de la vjHc de Paris.' * 



A Paris, 

/Chci Laurent d'Hoiirv, ruH Salnr 
( h Jticqucs , dcvant la Fontaine S.Scvcrin , 

‘ V, au Sainv Efprit. 

ij " 16 - 94 . ^ i 

h Avec Privilege du Koj. * 

Fig. 36. — Title page of the Aphorismes by Franjois Mauriceau, Paris, 1694. 


tended for midwives and beginners in the study of obstetrics and contains 
in succinct form a recapitulation of most of the material contained in his 
larger treatise. 

A worthy pupU of Mauriceau’s was Paul Portal (1630-1703) (Fig. 37) who 
was born at Montpellier and who entered the Hotel Dieu as a student about 
1650, where he remained until 1663, attending Mauriceau’s lectures and 
clinical practice. In 1659 he was assigned to deliver the "spoilt women” 
who applied at the Hotel Dieu and was also chief of the surgeon-assistants 

VOL. I — 6 
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f Mauriceau in his method of practice, as Mauriceau had 

followed GuiUenieau. His chief contribution to the science of midwifery lies 
in ins clear recognition of placenta praeiia; its anatomy and cUnical im- 
portance Portal’s description of the condition is found in his Obsen^ation 
Iso. LXIX, wlmrein he describes the case of a woman whom he dehvered 
January 11, 16/9. The patient had been bleeding for several days and on 
examination Portal found that the cennx was well dilated and that 


“I could put in three of my fingers foremost; I seach’d vdth one finger fii'st and found 
the after-buithen foremost, and closelj' joined round the inner orifice of the womb, which 
was the occasion of the excessive flux of blood ; and as it had reduced the woman to a very 
low condition, so this join’d to the other circumstances, made me fear the life both of the 
woman and child.” 


After sending for a physician who prepared a prescription for the patient. 
Portal notes that the hemorrhage continued and it was resolved to 

. have her deliver’d, notwithstanding the great danger that must needs at- 
tend it ... I found some means to convej’^ my hand (well greased before) into the 
inner orifice of the womb, where I again felt the after-burthen fasten’d to it. ... I 
peel’d it off by degrees, and brought it out; and then turning my hand again in the womb, 
the first thing I met with, was the navel-string, along which I guided mj’’ hand fii’St to the 
child’s belly, and then domiwards to the thigh, and thence lower to the leg and foot. . . . 

WTiUst I was pulling this foot the other follow’d, and the whole body after it.” 


Portal notes that the child w^as alive and that the woman, who had been 
practically moribund, shortly recor^ered consciousness. Subsequently, the 
patient pursued a slow cont'alescence with an intermittent fever. The only 
untoward result to this patient was that three weeks after dehvery she lost 
the sight of one of her eyes tlu'ough violent inflammation, the cause of which 
Portal does not understand. 

The French vTiters on midwifery profoundly influenced English practice 
as has been noted in the case of I^Iauriceau. There are numerous indications 
in Smellie’s wmrk^ of his great adinnation for the practical procedures laid 
down by GuiUaume Mauquest de la Motte (1655-1737). In fact, both 
Mauriceau and La Motte were regarded by Smellie as authorities who wrote 
out of the fulness of experience and with a minimum of fanciful theorizing. 

La jMotte’s w’'ork, A. Gcncvol Trcotisc of Midwifciy. illustrated mth up- 
wards of Four Hundred Curious Observations and Reflexions Concerning that 
Artf is based v^ery largely upon that of Alauriceau. H!e says in his preface 
that he regards his period as the "modern” period and that, as he looks back 
and studies the writings of Pare and GuiUemeau, he cannot but be conscious 
of the perfection to which midwifery has been brought by the “care and ap- 
plication of the moderns.” He claims that hlauriceau was the first to treat 
the subject “with order, clearness and erudition.” At the outset he pays 
tribute to the great practical value of attendance at the Hotel Dieu in Pans: 


"It is certain, that this hospital is the best school in Europe for surgeons and I should 
have been veiw' glad to have been admitted to be present at labours, during the fi^ 63 ears 
that I was employed in that house; but there being but one surgeon charged mth that 


^ Fasbender, loc. cit. ^ -r t 

* A Treatise on the Theory and Practice of Midunfery London 1/ /9. 
s Translated into English by Thomas Tompk 3 Tis. London, 1 / 46. 
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He notes that Dr. Smcllie compared the traeslation with the original to the 
end that nothing useful might be left out, and nothing useless retained.’^ 
The franloiess and candor of La Mottc\s descriptions, their detail, the record 
of failuies as well as successes, stamp his treativse a>s one of the most valuable 
conti ibutions to the science of midwifery of the period. La J^^otte^s treatise 
consists of five books. In one interesting case (Observation cccxxi), early in 
La Motte s practice, a large femoral hernia threatened to interfere with labor. 
La Motte fixed the woman with her head downward, the buttocks raised and 
in this position retained the hernia by gravity until labor had been completed. 

she got up I persuaded her to wear a trass, which prevented its coming do^vn, 
and made her life much easier.’^ 


La Motte^s observations on this case are unique: 

proper situation is certainly of great service in a difficult and lingering l/ihour^ but 
when the pains are brisk, and the cliild strong and vigorous, a woman would be brought to 
bed, tho' her head hung dovm, and her feet were up.” 

In another case (Observation ccxxiii) La Motte describes a slow labor in 
which he discovered that the bladder had not been emptied and that urine 
could not be passed voluntarily. He promptly introduced a catheter and this 

was no sooner done, than the water gushed forth in such a quantity, that it is 
hardly credible how the bladder could distend so much without breaking. This gave her 
case immediately, and she enjoyed her health to her delivery^ having shown her how to 
case herself.” 


Numerous cases of eclampsia are recited and although he makes no pretense 
of understanding the cause of the convulsions, La Motte advises delivery as 
promptly as possible, first emptying the rectum and the bladder. 

The teaching of midvdves as a regular academic procedure was inaugu- 
rated by Jean Astruci (Fig. 38) (1684^1766) who in his The Art of Midwifery 
Reduced to Principles, etc.,^ relates that in 1745 he was appointed by the 
Faculty of Medicine of Paris to give a course of lectures to the midwives 
and their pupils. This was a new departure in French medicine and the teach- 
ing of midwives in some responsible fashion inaugurated in that year has con- 
tinued until the present day. This course aroused Astruc’s interest in ob- 
stetrics, and, as he admits, compelled him to study the subject with great 


1 Jean A.struc, “Professeur Ro 3 'al du Medccine, et M^deein Consultant du Roi,” was 
born at Sauve in’ Languedoc. He studied medicine at Montpellier, where he “sacrificed 
to the nlea.sure of study and obsen^ation all the amusements of his age and even the par- 
LaWe dXhts of Society.” In 1703 received his M. D. degree In 1710 he won by com- 
petition the chair of anatomy and medicine at Toulouse. In 1717 he was a ™ber of the 
faculty at Montpellier. The King of Poland called him to be his physician in 1/29, but the 
following year Astruc went to Paris where libraries were accessible for the prosecution of 
his studies. Almost immediately he was honored with the title of Consulting Physician to 
the King and in 1731 was appointed to a chair in medicine in the Royal College. His 
lectures were marked by such grace of style that many people who had no mterast in medi- 
cine attended them to hear “models of beautiful Latinity.” The Faculty of Medicine hon- 
ored him in 1743 by coopting him unanimously as one of its members. He took an active 
share in the researches of a commission appointed by the Faculty to report on inoculation. 
(From article by Alexander Simpson in Proc. Roy. Soc. Med., 1915, vol. vin, pt. 2.) 

-London, 1767. 
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U 1 consists, as may be well conjectured, in quickly delivering the woman 

although she may not be at her time. By this means the uten<s, being freed from the cS’ 
contracts itself; the vemous appendices grow less and narrow; the blood flo4mor“sparSy 
and, after some time, ceases to be discharged at all, and the patient is cured » 


As has been noted earlier, both GuiUemeau and Madame Bourgeois ad- 
vocated this procedure and Guillemeau’s case histories are definite and 
contfincing. 

Astruc decries the numerous horrible looking instruments that are de- 
picted, foi example, in Pare. In his paragraph on forceps, he makes no 
mention of Chamberlen, but suggests that all obstetricians secure Levret’s 
book where the description of the forceps and its use will be found. He says: 



Fig. 39. — Jean Rene Sigault. From Accoucheurs et sages-femmes cel'ebres by G. J. Wit- 

kowski. 

“This is the last step to perfection of the art of mid^afery; and it was the more mo- 
mentous, as it banished the use of crotchets, always terrifjdng, and often fatal to the pa- 
tient/' 

The last quarter of the eighteenth century witnessed the proposal of an 
operative procedure — pertaining to midwifery that aroused the greatest 
interest and initiated a prolonged controversy. For a time it was one of the 
principal topics under discussion in obstetrical circles throughout Europe. 
The history of the procedure may be stated briefly. Toward the latter end 
of the year, 1768, Jean Rene Sigault (Fig. 39) presented a communication 
to the Royal Academy of Surgery of France, recommending the division of 
the symphj^sis pubis as a substitute for cesarean section. He stated that 
he had performed the operation seA^eral times on cadavers and that he could 
easily gain an inch as a result of the di\dsion of the symphysis. He admitted 
that the opinion of those with whom he had discussed the procedure had not 
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It is worthy of note that this widespread enthusiasm followed the report of 
but a single case. 

Undei date of May 5, 1 / / 8, Alphonse le Roy wrote to John Leake, teacher 
of niid'U’ifei}'' in London, and enclosed a copy of his report on division of the 
sjnnphysis pubis. Sigault’s name is not mentioned. Le Roy says: 

I cntieat j'oui accG 2 )tancc of niy publication on the new operation of cutting the 
suniphysis pubis, which I have successfully performed. I likewise inclose a report of the 
Medical Faculty of Paris, and a Thesis, which has lately been discussed in our College, 
wherein np' principle.? arc adopted; together with six examples of the success of this opera- 
tion. 7 give Lectures in j^fidwifenj, etc., and am the first in our faculty who has so devoted 
himself to this br.auch of jihysic, wliich in France belongs to surgerJ^ I am acquainted with 
j'our Practical Observations, etc. on the Child-bed Fever. I adopt your principles, and take 
pleasure in praising your talents. I have given a History of the Principal Accoucheurs, 
wherein Smcllie and j’ou, Sir, hold a distinguished rank.” 



S O R 


LES CAUSES ET LES ACCIDENT 

DE PLUSIEURS 

ACCOUCHEMENS 

LABORIEUX, 

AVEC DES REMARQUES 

Sar ce qui a propofeouraiscnuHigcpourlescerminciJ 

& dc nouveaux nioycns pour y parvenir plus aU&ncnr. 

Par AL A. LEFRET, iu CoU^ge & de VAcaiimtt 
Roy alt dr Qhirurgie , Attcuzhrur dt Aiadamt la 
Uaughnt ^ ^c, 

Trci/icmc £dition , rcvfie 6c corr ig^e* 



A PARIS, 

Chet P.A lex. LePrieur, I mprinieur du College 
& dc r Academic Roy ale de Chirurgie, rue 
Saint Jacques k rOIivicr. 


M. DCC imil 
Ay<c A£prslration G*. Pciyjldge du Rcu 

Fig. 40.— Facsimile of the title page of the third edition of Observations sur les causes 
el les accidens de pliisiciirs accoiicheincns lahorieux bj" Andrd Levret, Pans, 1762. 

In tliis era the failure of the operation was to be expected and the much 
heralded new and safe substitute for cesarean section was all but forgotten 
until with antisepsis and asepsis it was revived by the Itahan, Spinelli, a 
pupil of Morisani. It should be noted that in spite of a high mortahty, Itahan 
obstetricians had retained the procedure as of value in certain cases. 

The outstanding figure in eighteenth century French imdAVifery was 
Andre Levret (1703-1780) His logical deductions relative to the mechamsni 

1 Further mention of Levret and his work will be found in the chapter on Forceps. 
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minute output of the heart unquestionably call upon the cardiac reserve. 
Whether hypertrophy occurs is still a mooted question. Mackenzie^ and other 
obsenmrs have not subscribed to the so-called “physiologic cardiac hyper- 
trophy” of pregnancy. The transverse position of the heart and the weight 
changes of the subject introduce two variables which vitiate even the more 
accm’ate methods of teleroentgenology and orthodiagraphy. 

Interesting observations have been made upon the peripheral circulation 
in pregnancy. Faught® found no increase in the arterial blood pressure in 
normal pregnant women. Hare'^ carried this observation further to prove 
that not only did the blood pressure remain at a low normal level throughout 
normal pregnancy, but also that exercise tests were adequately responded 
to over the same period. Stieglitz® reported an inverse relationship between 
the calcium content of the blood and the arterial blood pressure. With a 
moderate hypocalcemia in the last month of pregnancy there appeared a 
gradual rise of blood pressure which fell immediately postpartum with the 
rise of blood calcium. Somewhat later, with the institution of lactation, the 
blood calcium fell and there occurred a coincident rise of blood pressure. 
Capillaiy pressure readings were not found to parallel arterial blood pressure 
changes by Nevermann,® nor was he able to determine any significant capillary 
pressure alterations in pregnancy, labor or the puerperium. As might be 
anticipated, Runge'® found markedly elevated venous pressure readings in 
the lower extremities during pregnancy with a fall in the puerperium. These 
changes must be borne in mind in explanation of the varicosities and throm- 
boses so common in these vessels. 

Labor, in the majority of instances, evidences the greatest burden upon 
the cnculation. Fellner^i observed the rise of blood pressure with the pains 
of labor and the trend of the same through labor and the puerperium. He 
noted the fall of the pulse rate, sometimes to an actual bradycardia, after 
labor. In his judgment the third stage of labor is the most dangerous from 
a circulatory standpoint. The serious burden of labor upon an unstable 
or uncertain myocardium can best be appreciated by duplicating the physical 
strain in the so-called “Valsalva experiment.” Herein the chest is in an 
inspiratory position and a forced expiratory effort is made with the glottis 
closed. Dawson and Hodges^® have followed the arterial blood pressure 
under the conditions of the experiment and have found a sharp rise up to a 
given point, then a mai'ked fall (with a later inconstant rise). Similar blood 
pressure changes were noted during labor pains in the anesthetized and 
tracheotomized rabbit. The subject’s pulse rate at first was elevated and 
then tended to fall mth an ultimate late rise. Under the same conditions 
(Valsalva) Meyer and Middleton'® found a sharp and pronounced rise in 
the venous pressure which was maintained as long as the expiratory effort 
was continued. Such observations furnish concrete clues to clinical experience 
in cardiac failure during labor. 

Mackenzie,® whose monograph on “Heart Disease and Pregnancy ’ has 
done more to clarify the subject than any other single contribution, cautioned 
against the heedless practice of branding all individuals with murmurs as 
cardiac cripples. Heaney''' Idcewise stressed this point. Newell,'® in one of 
the most masterly articles available upon the subject, emphasized the fact 
that approximately 10 per cent of all women develop murmurs during 
pregnancy. Many more have symptoms referable to the heart in pregnancy , 
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force and a reserve force. The rest force of the heart is adequate for all 
circulatory demands of the body in repose, while the reserve force is called 
upon only during effort. Naturally the reserve force will be a variable 
quantity within wide ranges in normal individuals, while in disease particu- 
larly affecting the myocardium, this factor will be seriously encroached upon 
and limited. Indeed, in severe grades of myocardial incompetency the rest 
force of the heart may likewise be invaded and the patient experience dyspnea 
and cardiac consciousness at rest. Cyanosis, puhnonary edema, hepatic 
engorgement, anasarca and all the other e^ddences of cardiac failure are 
merely advanced steps in the same process. 

Many other efforts have been made to effect a clinical division of cardiac 
patients in pregnancy, with the thought of improving the accuracy of prog- 
nosis. Functional grouping has appeared more logical than anatomical. 
Among these Pardee’s*^ arrangement has been especially helpful. He has 
attempted a di\asion of the patients with organic heart disease according 
to their response to effort : 

Class I. Ordinary e.xercise without fatigue, palpitation, or dyspnea. 

Class IIA. Discomfort experienced on ordinaiy exercise. 

Class IIB. More difficult exercise completed without discontinuance on 
account of symptoms. 

Class III. Simplest effort leading to fatigue, dyspnea, or palpitation. 

ObWously such terms might be reduced to gi-ades of encroachment upon 
the reserve and rest force of a given heart. 

Among the valvular lesions mitral stenosis and aortic regm’gitation hold 
the highest places for gravity in pregnancy. Mitral stenosis imposes a heavy 
burden upon the left auricle, the pulmonary circuit and the right ventricle. 
With the further burden placed upon respiration by the pregnant uterus, 
there is an added risk of failure at this time. Then, too, since the myocardial 
involvement is an inevitable concomitant, the respect in which this lesion 
has been held seems well warranted in pregnancy. Mackenzie® maintained 
that if the subject shows only a presystohc murmur and a good response to 
effort, and if there is no pulmonary edema, pregnancy is not contraindicated. 
Irritability of the myocardium, cardiac enlargement and poor exercise I'esponse 
were cited as contraindications to pregnancy in mitral stenosis. Hunt and 
Campbell*® covered the ground thus : 

“1. Provided the heart is not enlarged patients with mitral disease stand 
pregnancy well and there is not much extra risk. 

“2. If the heart is enlarged, the risk is increased, and it does not make 
much difference whether the vaUmlar lesion is aortic regurgitation or mitral 
stenosis. The amount of extra risk depends upon the degree of enlargement 
and the treatment which can be adopted during pregnancy. 

“3. In auricular fibrillation the results are so disastrous that pregnancy 
should be prohibited.” 

Corwin and her fellow workers*® gave aortic regurgitation first place in 
the category of serious heart lesions in pregnancy. Newell*® ranked mitral 
stenosis above aortic regurgitation. Mackenzie’s® experience in the complica- 
tion of aortic regurgitation was limited to 2 cases, neither of which regained 
lost ground postpartum. He felt that gross cardiac enlargement, water- 
hammer pulse and a distinct limitation of the response to effort, were con- 
traindications to pregnancy. 
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further, the tendency to prematurity in multiparae with decompensation. 
Mackenzie® carried a patient with a patent ductus arteriosus through two 
successful pregnancies. Some idea of the seriousness of auricular fibrillation 
may be gathered from Robinson’s report-® of the death of 13 of 18 women 
with this type of arrhythmia during or shortly after dehvery. He pointed 
out that labor in the presence of cardiac failure is either immediately fatal 
or hastens the end. In spite of the weight of evidence for an earlier termina- 
tion of life in rheumatic heart disease as a result of pregnancy, some workers, 
as Reid,®’ believe that the natural evolution of the disease rather than child- 
bearing is responsible. 

Physicians today are alive to their responsibility in the protection of 
cardiac cripples. The management of the chronic organic cardiac patient 
begins with an assessment of her ability to withstand the stress of pregnancy. 
The criteria for this judgment have been elucidated. If conception occurs 
against or without the advice of the physician in a wmman who shows manifest 
signs of chculatoiy inefficiency, she should be placed in bed at once on a 
proper regimen to support the myocardium at the same time that all undue 
strain is removed. Daly- and others have indicated that abortion under 
such circumstances imposes a further insult upon the myocardium and may 
be disastrous. As Newell’® remarked, the physician is interested in three ends, 
namely, a living mother, I’eduction of the injury to the damaged myocardium 
to a minimum and a living child. If pulmonary edema persist and the reserve 
be further exhausted, abortion is justifiable in the early months of pregnancy 
and sterilization advisable. No ph3''siclan is warranted in condemning a 
W'oraan to invalidism or death wlien every sign spells disaster. Chculatory 
failure developing later in pregnancj'’ encourages the prospect of a viable 
child. Eveiy measure should be taken to protect the mother against strain 
during the remaining months and then deliveiy accomplished with a minimum 
of effort- to the patient. Particular pains should be taken to shorten the second 
period of labor or bj'' the more generallj'’ accepted plan to deliver by a cesarean 
section prior to labor. Spinal anesthesia has removed one of the serious 
objections to this procedure; and it offers the possibility of sterilization at 
the same time if it be deemed advisable. 

The medical treatment of the decompensation occurring in pregnancy 
differs in no detail from that applied under any other circumstance. The 
serious congestive failure with exti’eme cyanosis, orthopnea, venous engorge- 
ment, pulmonary edema, hepatic enlargement and elevated venous pressure 
frequently responds well to venesection. Not less than 500 cc. of blood 
should be let. Morphine in full therapeutic doses may be beneficial. Oxygen 
inhalations afford remarkable relief at times. The sheet anchor in therapy 
is digitalis. The preparation of choice is the tincture. Given in doses 
proportional to the body w^eight, tolerance should be sought in not less than 
four or five days. The tolerance dose averages 0.15 cc. per pound of body 
weight and in the calculation of a theoretical tolerance dose, 1.5 cc. is esti- 
mated to be lost each day. Hence if a patient w^eighs 100 pounds, she win 
need 15 cc. of the tincture of digitalis for theoretical tolerance. If then in a 
moderate case of decompensation five days are elected as the period in which 
tolerance dosage is to be sought, 3 cc. will be given daily plus the 1.5 cc. 
lost or a total of 4.5 cc. of the tincture. However, this mathematical formula 
cannot be maintained rigidly in a biological problem. Digitahs, like any 
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may constitute a serious problem in the conduct of labor, since their rupture 
may induce grave hemorrhage. 

The pathologic background of thrombosis is a combination of several 
factors, namely, alteration in the blood, the blood stream or the vessel wall. 
Tliis complication is rare during pregnancy but is comparatively common 
in the puerperium (see Chapter XXXIX). Runge^o reasoned that the 
postpartum fall in the venous pressure is an important factor in the formation 
of a clot in situ in the veins of the leg. Goldsborough® cited an instance 
of thi-ombosis of the internal iliac vein during pregnancy which he attributed 
to tight lacing in an attempt to conceal the pregnancy. In this instance 
there was no bacteriological evidence of infection. Deucher^* forcibly im- 
pressed the necessity for gymnastics in the prevention of thrombosis in the 
pregnant woman and the even greater need of absolute quiet and the avoidance 
of local manipulation after the development of thrombosis. 

Pulmonaiy embolism stands high among the causes of sudden death in 
pregnancy, labor and the puerperium. Sperling** collected 33 reported cases 
from the literature up to 1893. Of this group 26 proved fatal. Zweifel** 
determined pulmonary embolism to be the cause of death in 5 of 11 sudden 
fatalities in pregnancy and the puerperium. BunzeP® found an incidence of 
0.1 per cent of pulmonary embolism in 716 pregnancies in a group of maternity 
hospitals in New York City. Of importance was its occurrence three times 
more frequently in operative than in normal dehveries. One and one-half 
per cent of all patients undergoing cesarean section and 2 per cent of placenta 
praevia patients experienced this complication. In a group of 24 patients 
delivered, the onset was immediate in 6; in twenty-four hours, 2; third to 
the ninth day in 7; ninth to the twentieth day in a like number, and after 
the twentieth day in 2. The mortality in this group of 24 patients was 
66.6 per cent. Seventy per cent of the fatal cases died within an hour of 
the accident and 90 per cent within tw'enty-four hours. Emboli are derived 
in a majority of instances in pregnancy, labor or the puerperium from 
thrombi in pelvic or peripheral veins; but other sources such as mural 
thrombi in fibrillating auricles or beneath devitalized areas of the myocardium 
and friable vahmlar vegetations may result in remote embolism. 

The manifestations of pulmonary embolism of sufficient degree to lead 
to infarction are very impressive. The patient is stricken with an excruciating 
pain in the involved side. The respirations become shallow and labored. 
The facial expression is anxious. Pallor is the rale, but it may give way to 
cyanosis. The skin is leaky. The pulse is thin and thready. The blood 
pressure is markedly depressed, completing the objective manifestations of 
shock. A cough almost invariably adds to the discomfort and within a few 
hours is productive of considerable quantities of blood, which at first is 
bright red and fluid but eventually becomes very dark and clotted. Of the 
physical signs a pleural friction over the localized site of persistent congestive 
rales and suppressed breath sounds is probably the most helpful. Later the 
signs of consolidation may prevail or fluid may form in the pleural cavity 
to mask the underl3dng pulmonary changes. Jaundice is noted within 
eighteen to twenty-four hours after practically all pulmonary infarctions 
of notable degree. Whether septic or not, embolism of the lung is attended 
by a febrile reaction in the majority of instances. In the event of a septic 
embolism, abscess of the lung is almost inevitable. 
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As preYGOUsly indicated, the treatment of pulmonary embolism is primarily 
prophylactic; a certain percentage of instances, arising from thrombosis 
of the peripheral veins, may be avoided by meticulous care in the handling 
of these parts. Desperate as the prognosis of puhnonary embolism is, much 
may be done for the comfort of the patient. Supportive measures are 
indicated; but more particularly attention should be drawn to the marked 
relief afforded by the judicious use of morphine and oxygen. 
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DISEASES OF THE DIGESTIVE SYSTEM 

Liver and Bile Passages 

Icterus. — Appreciation of the hepatic factor in the toxemias of pregnancy 
has led to a closer study of icterus gravidarum. Full discussion of this subject 
is given in Chapter XXX. Excluding those cases which go on to a frank 
toxemia and those in which an obstructive factor such as cholelithiasis is 
responsible for the jaundice, there remains a group of patients in whom 
jaundice is a conspicuous symptom. Wendt^ treated of this subject exhaus- 
tively before the relationship of hepatic injury to the toxemias of pregnancy 
was well understood. Von den Velden- divided these cases into two groups, 
namely, accidental icterus and the icterus of pregnancy. He attributed 
the latter to a to.xic cause, rather than a mechanical one. 

Particular significance attaches to the entire question in the light of the 
French contributions. Brule^ has proved that there is a definite hepatitis 
with degenerative changes even in the milder cases of so-called “catarrhal 
cholangitis.” Hence the latter condition must always be viewed with mis- 
giving, particularly when observed in the course of pregnancy. 

Bibliography.— 1. Wendt, H.; Ein Beitrag zur Lehre von Icterus gravis in der Sehwanger- 
schaft und zur Eldampsie, Arch. f. Gynaek., 1898, 56, 104. 

2. Von den Velden, R. : Icterus gravidarum, Beit. z. Geburtsh. u. Gynaek., 1904, 8, 448. 

3. Brul4, M. ; Reeherehes recentes sur les icteres; les retentions biliaires par insuffisance 

hepatique, Paris, 1919. 

GaUstones. — The occurrence among women of 70 to 80 per cent of the 
cases of cholelithiasis recorded in the literature naturally raises the question 
of the possible relation of the reproductive function to this disease. The 
problem becomes even more pertinent by reason of the marked preponderance 
of the incidence of gallstones in women who have at some time been pregnant.^ 
The alteration in the blood cholesterol during pregnancy has long been 
recognized. Fluhman^ reviewed the literature (1926) and concluded that the 
increase in cholesterol is determined by an increased production and decreased 
excretion. Lactation was deemed responsible for this altered status, since it 
■could in no way be attributed to the fetal needs. There is apparently no 
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from a clinical standpoint eventration constitutes a distinctly separate 
problem from herniation. 

The pregnant uterus may at times find its way into a hernial sac and 
constitute a serious problem in management. Adams' reviewed the hterature 
in 1889. His studies revealed 24 cases of this type, which he divided into 
five groups depending upon the basic herniae, inguinal, crural, sacrosciatic, 
umbilical and ventral. There were 10 of the inguinal variety, 8 ventral, 
4 umbihcal, 1 crural and 1 sacrosciatic. The inguinal type of hysterocele 
apparently was the most serious since 4 of the 9 mothers for whom results 
were recorded, died. On the other hand, in the ventral series there was no 
maternal death among the 6 with reported results, but 2 infants succumbed. 
All mothers and offspring in the group of umbihcal hysteroceles survived. 
The one mother with the crural hernia died, but the child was saved. One 
of Adams' group of collected cases of umbihcal hernia was unusual in the 
passage of the uterus into the hernial sac during labor when the patient 
remarked an inabihty to bear down any longer. After forceps dehvery and 
the extraction of the placenta the uterus was readily replaced into the ab- 
dominal cavity. Eisenhart- reported a remarkable case of inguinal herniation 
of the gravid right cornu of the uterus. 

The physician would be remiss in the discharge of his duties who did not 
insist upon hernial repair in any woman confronted with the possibility of 
childbearing. Notwithstanding this charge, herniae ordinarily give the 
clinician little occasion for concern in the course of pregnancy. A majority 
of such patients escape trouble; but the wearing of a truss and the avoidance 
of strain should be advised as precautionary measures. If there is any 
suspicion of adhesions in the hernial sac or a past history of incarceration, 
an early repair may avert later difficulties arising with enlargement of the 
gravid uterus. Labor under such conditions introduces further difficulties 
which are materially lessened as the second stage of labor is shortened. In 
patients with marked diastasis or with actual umbihcal or ventral herniae, 
forceps dehvery is almost inevitable; whereas in hysterocele of the inguinal 
and crural variety, cesarean section is recommended.' 

Bibliography. — 1. Adams, S. C.: Hernia of the Pregnant Uterus, Amer. Jour. Obst., 1889, 
22, 225. 

2. Eisenhart, H. : Fall von Hernia inguinalis cornu dextri uteri gravidi. Arch. f. Gynaek., 
1885, 26, 439. 

Subphrenic Abscess occurring as a comphcation of pregnancy is a rarity 
just in so far as the conditions which underhe its development are unusual 
in these circumstances. Binney' reported a patient in whom a miscarriage 
succeeded an attack of appendicitis. At the time of operation a retrocecal 
gangrenous appendix and a subphrenic abscess were discovered. There 
appeared some transchaphragmatic inflammation but no pus developed in 
the pleura. 


Bibliography. — 1. Binney, H.: Subphrenic Abscess Following Appendix Abscess During 
Pregnancy, Boston Med. and Surg. Jour., 1927, 196, 773. 

Accidents. — ^Bums, — Asherson' cited a case in which a woman in the early 
months of pregnancy received extensive deep burns to the entire surface of 
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fowls there appeared to be more fertile eggs where the cock poisoned with 
lead was the parent; but singularly twice the number of dead embryos and 
almost four tunes the death rate in the first three weeks were established 
for these offspring as compared with normal controls. Weller® confirmed 
these observations and noted the definite blastophthoric effect of lead upon 
the male germ plasm of the guinea-pig, in which sterility was induced without 
a loss of sexual activity. Since the number of stillborn was out of proportion 
to the intoxication of the mother, he believed there existed either a specific 
susceptibility of embryonic tissue to lead or a blastophthoric effect on female 
germ plasm as well. The recovery of reproductive power in the guinea-pigs 
on discontinuing lead argued for a deleterious action on that portion of the 
germ plasm undergoing maturation rather than on the totally undifferentiated 
germinal epithelium. 

An entirely different aspect of the question was raised by the clinical 
e.xperience of Husfeldt® who i-eported jaundice and grave anemia in a woman 
who had taken red oxide of lead as an oxytocic agent. Neutrophilic leuko- 
cytosis, nuclear fragmentation of the erythrocytes and hyperclu'omemia 
completed the picture. 

Bibliography. — 1. Paul, C. : Etude sur I’Intoxication Lente par les Preparations de Plomb, 
de son Influence sur le Produit de la Conception, Arch. Gen. de Med., 1S60, 1, 513. 

2. Lewin, L. : Ueber die Wirkung des Bleis auf die Gebarmutter, Berl. klin. Wchnschr., 

1901, 41, 1074. 

3. Oliver, T.: Lead Poisoning and the Race, Brit. Med. Jour., 1911, 1, 1096. 

4. Cole, L. J., and Bachhuber, L. J. : The Effect of Lead on the Germ Cells of the Male 

Rabbit and Fowl as Indicated by Their Progeny, Proc. Soc. E.xp. Biol, and Med., 

1914, 12, 24. 

5. Weller, C. W.: The Blastophthoric Effect of Chronic Lead Poisoning, Jour. Med. Res., 

1915, 33 (N. S. 28), 271. 
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example of this treatment has been the use of corpus luteum extract as 
advocated by Hirst. He reported relief of symptoms in a high percentage 
of cases. Opitz expressed the belief that the initial vomiting of pregnancy 
of certain sensitive women is due to withdrawal of nourishment for the fetus 
which leads to a more or less marked condition of starvation. Others have 
considered that the condition is due to absorption of food in the early stage 
of digestion. Ldvy-Solal is inclined to the belief that the condition arises 
from sensitization of the mother to placental extract. It has been suggested 
that intoxication occm’S from the setting free of fragments of villous tissue 
in the maternal circulation. As will be readily seen, these ideas are based 
largely on cHnical experience, and as Williams aptly put it, will have to be 
considered as tentative. 

In the last ten years, largely thi-ough the work of Duncan and Harding, 
Titus and his co-workers,^^®”**® and Thalheimer, attention has been directed 
to another hypothesis to explain emesis and h3rperemesis gravidarum, that 
of deficiency of carbohydrate. Although this has resulted in considerable 
controversy as to the exact interpretation of clinical and laboratory data, it 
has been the basis for successful treatment of many severely sick patients. 

As Stander*-^ stated, it seems most likely that a metabolic disturbance, 
and in particular perhaps an upset in the carbohydrate metabolism, which in 
turn leads to incomplete exidation of fatty acids, plays a part in the different 
manifestations of this toxemia in the early half of gestation. 

It would seem safer to consider that aU emesis and hyperemesis has a 
common cause, and that no satisfactory distinction can be made between 
“neurotic” and “toxic” vomiting. Any combination of symptoms or rate of 
progress may occur; hence, the widely varying t3npes of disease. 

Pathologic Anatomy. — Since Ewing and Stone drew attention to the 
hepatic changes which had occurred in many women who had died of hyper- 
emesis, it has generally been considered that central necrosis of the liver 
was to be expected. This change cannot, however, be deemed characteristic 
of the condition, for there are cases on record in which this central necrosis 
was not present, or in which other changes, such as extensive fatty degenera- 
tion of the liver, were present. It is not surprising that various pathologic 
pictures are seen at necropsy because of the greatly varying symptoms of 
the disease. Lesions found in other organs, the kidneys for example, are of 
degenerative nature and not necessarily typical of hyperemesis gravidarum. 

Symptoms. — ^The common experience of the patient is to be nauseated 

the morning, either on awakening or on first getting up. The stomach 
is emptied, breakfast is taken, and the woman experiences no further trouble 
until the next morning. In other cases the nausea and vomiting recur as 
the stomach becomes empty, to disappear on intake of food. It is often 
noticed that fatigue and excitement will aggravate the symptoms. 

There may occur a gradual increase in the frequency of emesis, and 
nausea may become almost a constant sensation. Fluids as well as food are 
not retained. Anorexia appears; even the sight and smell of food aggravate 
the condition. The character of the vomitus varies, undigested food is 
returned, and there may be mucus tinged with bile and occasionally streaked 
’*^th blood, if there has been much retching. Loss of strength, nervousness, 
s eeplessness, and general indisposition ensue. 

The clinical picture manifested by the patient with hyperemesis, when 
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the appendbc is diseased, not uncommonly the condition is aggravated 
dui-ing early pregnancy. The part that disease of these organs plays in the 
production of nausea is well Icnown. Such conditions as duodenal ulcei*, 
gastric ulcer, gastric carcinoma, or tuberculous peritonitis are not often 
encountered in association with pregnancy, but the fact that they have 
been reported and may be the cause of nausea and vomiting should be kept 
in mind. Acute pyelitis is a not uncommon complication of pregnancy 
and often is accompanied by vomiting, particularly if associated with urinaiy 
obstruction. One occasionally encounters a case of acute hyperthyroidism 
in early pregnancy in which the clinical picture simulates severe hyperemesis 
gravidarum; the elevated basal metabolic rate and response to compound 
solution of iodine will determine the diagnosis. Such conditions as anorexia 
neiwosa and migraine can occur in association with pregnancy, and theii* 
usual manifestations may be intensified. There are Avomen who vomit 
from very minor stimuli, and the condition naturally carries over into the 
pregnant state. They do not, as a rule, manifest serious derangement of 
nutrition. Their condition falls into a group termed “gastric neurosis” or 
perhaps better called “functional vomiting”; such patients can be encountered 
in any field of medicine. 

Laboratory e.xamination has not been as helpful in determining the stage 
of the disease and the prognosis for the patient as one might desu’e. Stander*^ 
has expressed the belief that the most outstanding chemical changes accom- 
panying serious vomiting of pregnancy are Ingh ammonia coefficient in the 
urine, slight increase in the nonprotein nitrogen in the blood, a decrease 
in the blood chlorides and an increase in the uric acid, amino-acid and lactic 
acid, with a marked accumulation of acetone bodies in the blood stream. 
Dehydration, starvation, and incomplete o.xidation of fatty acids following a 
disturbed ketogenic and antiketogenic ratio undoubtedly play important 
parts in the production of these chemical changes. Dieckman and Crossen, 
in stating their conclusions concerning laboratoiy examinations, expressed 
the belief that severe vomiting of pregnancy is characterized by normal or 
increased values for carbon dioxide combining poAver of plasma, for pn of 
blood, and for nonprotein nitrogen of blood; by Ioav normal or decreased 
values for sodium chloride of blood and for plasma protein. Neither observer 
agrees Avith Titus that hypoglycemia exists. Van Wyck attached considerable 
significance to the amount of serum protein present. He concluded, from 
study of a series of fifty-five patients, that the general high level of serum 
protein indicated concentration brought about by hypei’emesis. The majority 
of patients Avhose values for protein Avere high Avere those AA’ho yielded most 
promptly to intensive treatment. On the other hand, AV'hen a Ioav value Avas 
obtained, the condition had usually been established for some time, and Avhen 
the clinical signs of dehydration Avere present the prognosis Avas serious. 
Van Wyck expressed the vieAV that for patients with markedly loAvered 
values for serum protein, simple replacement of lost food Avill not suffice. 
There must also be regeneration of serum protein before complete recovery 
is possible. This author stated further that 80 per cent of patients Avith 
hyperemesis have urobilinuria, and that in those cases in AAffiich response to 
treatment is obtained, this soon disappears, Avhereas in cases of persistent 
urobilinuria a more severe grade of the condition exists. The response of 
the patient to increased intake of fluid is probably of some prognostic value, 
VOL. I — G4 
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ing the literature on the treatment of hyperemesis gravidarum, one finds 
attention frequently drawn to associated lesions. The chief difficulty in 
evaluating treatment of the lesions lies in the difficulty of discriminating 
between those symptoms due to hyperemesis itself, and those due to asso- 
ciated lesions. Chronic cervicitis is a common gynecologic condition, and 
not infrequently can be found in cases of vomiting of pregnancy. Treatment 
of this condition, or even treatment by means of application of silver nitrate 
to a normal cervbc, is reported to have been followed by amelioration of 
symptoms. Replacement of a retroverted uterus has also been followed 
by relief from nausea and vomiting. These results are difficult to explain 
but prove the point that a thorough consideration of all phases of the patient’s 
physical condition should form a basis for general treatment of hyperemesis. 
Time devoted to evaluating these items is well spent in any case. 

Just as important is analysis of the patient’s nervous state and mental 
reaction. Many persons arc essentially unstable, or nervously and physically 
inadequate, and their reaction to any stress is excessive. It is well known 
that fear is one of the most demoralizing emotions to be encountered, and 
it no doubt entei’s largely into this as well as many other syndromes. 

One may treat patients with hyperemesis on the basis of the four factors 
which apparently enter into the syndrome: Nervous exhaustion, dehydration, 
starvation, and hepatic derangement or disturbance of carbohydrate metab- 
olism. This summaiy of treatment depends on the general consideration 
that the condition is one of progressive stages of severity, which, although 
not sharply defined, tend to progress from mild to severe. 

Patients with early or mild hyperemesis are usually ambulatory, and 
dehydration and starvation have produced few, if any, changes. If patients 
are adequately treated in this stage, the condition of practically none of 
them will advance to the more severe stage. Treatment consists of the 
following: (1) Correction of associated disturbances or lesions; (2) reassur- 
ance, rest, freedom from nervous and physical stress; (3) frequent, small 
feedings of high caloric content; (4) intake of fluid between feedings of suffi- 
cient amount to meet the requirements of the individual and to produce 
ample output of urine; (5) sedatives in an amount sufficient to reduce the 
general nervous reaction of the patient, and to combat the gastric irritability, 
and (6) dilute hydrochloric acid for those patients to whom it affords relief. 

Patients whose symptoms are still only moderately severe, but who 
have lost weight, whose urine contains acetone, and who fail to respond to 
the foregoing measures may be treated as follows: (1) Continuance of the 
measures outlined in the foregoing; (2) isolation; (3) rest in bed; (4) proctoc- 
lysis, and (5) increase in sedation. j i, i + ^ 

Patients with severe grades of the condition are markedly dehychated 
and starvation is evident. A strict regimen may be initiated as follows: 
(I) Isolation, preferably in a hospital; (2) rest in bed; (3) sedatives, (4) 
proctoclysis; (5) intravenous administration of fluids and dextrose, and 
(6) duodenal feeding. 

Patients who arc under the foregoing regimen, may, nevertheless, have 
persistent emesis, persistent urobilin in the urine, icterus, fever, inadequate 
urinary output, and may early show evidence of increase of severity of the 
condition. Perhaps they have not sought medical advice until they were 
very ill or have the rare fulminating, rapidly developing form of hyperemesis. 
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TABLE 1 

Grading of Albuminuria* 


Albumin, 

grade. 

Eiicct of addition of reagent to urine. 

1 

j Mg. of albumin for each 
} 100 cc. of urine. 

0 

No cloudiness 

0 


1 

Faintest trace of cloudiness up to definite cloudiness. . 

1 to 20 

2 

From definite cloudiness until finger is obscured when 
placed behind tube 

21 to 60 



3 

From obscuring of finger until urine becomes thick or ! 
curdled 

61 to 90 



4 

Definitely thick, curdled urine 

91 




* This grading is used at the Mayo Clinic. 


A pregnant woman who has chronic nephritis may exhibit a typical 
syndrome of headache, edema, secondary anemia, hypertension, and albu- 
minuria, with the urinary specific graxity fixed or low, tvith increased reten- 
tion of nonprotein nitrogen in the blood, uith evidence of retinitis, and with 
tTsual disturbances. The most constant signs in less severe cases are hyper- 
tension, albiuninuria, and fixed or low specific graAuty. Ocular signs are 
more likely to be present when the chronic nephritis has followed an acute 
attack rather than appearing as part of an insidious, slowly developing 
disease. 

Hypertension is not necessarily an evidence of chronic nephritis. Hyper- 
tension of the so-called “benign type” may be present without evidence of 
an arterial or renal lesion, although high blood pressure, even in the absence 
of a renal lesion, may be due to more or less serious arterial and arteriolar 
changes. It may even simulate chronic nephritis or toxemia of pregnancy, as 
in the following case : 

A woman, aged forty-nine years, came under our obseiwation for the first time in 
April, 1920, in the .seventh month of gestation. She had seven children living and welL 
For the previous two w'eeks vision had been failing progres-sively. The systolic blood 
prfc»ure was 22-5 and the diastolic, 140. Albumin graded 3, hyaline casts graded 3, and 
pus graded 1, were noted in the urine. Renal function was normal, '^e ocular fundi 
gave evidence of marked albuminuric retinitis. Following induction of labor, a living 
child was delivered and the patient recovered uneventfully. Subsequently she was ob- 
served by US on numerous occa.sions, on account of partial blindness, partial herniple^a, 
and persisting hvperten.?ion. She died suddenly in 1928, Xecrop.s>' revealed c^diac 
hypertrophi', with .slight evidence of arteriosclerosis. There were multiple old and fresh 
cerebral hemorrhages, but evidence of nephritis or of hepatic disease was not found- 

Conversely, women with benign hypertension antedating pregnancy may 
pass through pregnancy without any appreciable increase of hypertension or 
other evidence of toxemia, How'ever, the question of preexisting renal 
insufficiency must be seriously considered, w'hen a woman in the early months 
of pregnancy is found to have a systolic blood pressure of 140 or more on 
several readings. 

A slight trace of albumin in the urine is apparently not of consequence, 
but when this becomes more than a trace, or 21 mg. or more to each 100 cc., 
2nd is found on subsequent examinations prior to the fifth month, preexisting 
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An important feature of the treatment is a trial period of rest in bed for 
ten to fourteen days. During this time the patient is given a salt-free diet 
of 1500 calories containing 50 mg. of protein daily. Occasionally this will 
be followed by a fall in blood pre.ssure and lessening of albuminuria. In 
such cases, under a careful I'egimen of rest and diet, pregnancy may be carried 
to successful completion without increase of nephritic S3miptoms. It is 
difficult to establish a definite rule as to when treatment, rather than inter- 
ruption, is justified. In general, it may be said that con-servativc measures 
are not indicated in the face of definite chronic nephritis, if the systolic 
pressure remains in excess of ItiO, if the albuminuria is of more than grade 2 
or if edema does not decrease. An increase bejmnd normal of nonprotein 
nitrogen in the blood, or the appearance of “fresh" retinitis, indicates failure 
of conservative measures. 


PREECLAMPTIC TO.XEMLV 

The “true” to.xemias of the later months of pregnanej’’ which result from 
a to.xin, or toxins, or toxic substances as j'et unidentified, furnish a sjmdrome 
of sj'mptoms peculiar to the condition. Evidence indicates that these forms 
of toxemia are caused bj' a common agent which affects tissues throughout 
the bodj', and that the resultant .sj'mptoms usuallj' pass through various 
stages. In most of the severe cases the on.set is mild or comparative!}'’ mild, 
although most of the mild cases never become severe. Occasionally, in some 
severe cases there is an abrupt onset of serious .symptoms. The symptoms 
produced, whether mild or severe, differ with the organ or organs chiefly 
involved. This variance both in degree and character of the symptoms, and 
in the extent of the pathologic lesion which affects the involved organs, has 
led to varioiKS classifications of these forms of toxemia, from the standpoint 
of symptoms and patholog}'. None has received universal acceptance, and 
consideration of them all seems unnecessary. 

Forms of to.xcmia which are commonly included under the term “pre- 
eclamptic toxemia” may be divided into mild preeclamptic toxemia; severe 
preeclamptic to.xcmia or preeclampsia, and eclampsia with convulsions. 

Stander*-' proposed and Williams adopted the term “low reserve kidney” 
to define forms of preeclamptic toxemia of milder degree. Stander‘-‘ pointed 
out that physiologically all the glomeruli in the kidneys arc not functioning 
at capacity, and that there is an estimated 50 per cent margin of safety which 
may be called kidney reserve. He expressed the belief that “in certain 
individuals such kidney reserve may be greatly decreased, due either to 
congenital causes or to factors which may have lessened the number of 
functioning glomeruli without producing chronic nephritis.” llTien such a 
patient with low kidney reserve is subjected to the extra demands of preg- 
nancy, mild symptoms of renal insufficiency result. Stander^-^^ has clearly 
and accurately described the clinical symptoms and laboratoiy findings in the 
mild type of preeclamptic toxemia. It seems evident, however, that a toxic 
factor operates in mild as well as in severe forms of preeclamptic toxemia. 
Exclusive of the symptoms produced by the exacerbation of pree.xisting 
chronic nephritis or arterial disease, no definite proof has been produced 
that lowered physiologic reserve of the kidneys or other tissues is the cause 
of either mild or severe types of preeclamptic toxemia. Although many of 
the mild forms of preeclamptic toxemia do not become severe) the question 
VOL. I — 05 
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tirisGS whether it is Stife to sssume tho-t preecItiiDptic toxemiti is not n progres* 
sive disosse which tnny proceed from mild to severe stages. The term, 
“mild preeclamptic toxemia,” descriptive of the poup in which slight hyper- 
tension and albuminuria predominate, is used in this classification of pre- 
eclamptic toxemia to emphasize the presence of the to.xemic element and 
the potentially progressive course of the condition. The mild forms of pre- 
eclamptic toxemia may include conditions described by the term “albumin- 
uria of pregnancy,” which is still used in governmental statistical reports 
and by some European observers. “Recurring toxemia,” “low reserve kid- 
ney,” “acute nephrosis,” and “acute glomerulonephrosis” are other terms 
that may be more or less equivalent. Since treatment in this group is much 
the same, irrespective of the exact terminology, the chief use of classification 
is merely a rack on wliich to hang the symptoms and findings of the mUd, 
severe, and conrmlsive forms of the disease. 

The relative incidence of the various forms of toxemia among patients 
admitted to an obstetrical hospital through a well-conducted prenatal clinic 
has been described by Stander,^-* as in Table 2. 


TABLE 2 


Incidence of Different Forms of Toxemia Among SoS5 Admissions to Johns 
Hopkins Clinic (Stander) 


Type. 

Cases. j 

Per cent of total number 
of cascri of toxemia. 

fncifJcnco in total number 
of admiations. 

Vomiting 

76 

9, 5 

1 to 113 

Low reserve kidney 

277 

at. 6 

1 to 31 

Nephritis | 

2U 

26.7 

1 1 to 40 

Preeclampsia 

74 

9.2 

1 to no 

Eclampsia 

100 

12.5 

1 to SG 

Unclassified 

60 

7.0 

1 to US 

Total 

SOI 


1 to 11 


S3mptoms and Diagnosis. — ^The classical symptoms of preeclamptic 
toxemia are high or rising blood pressure, albuminuria, and edema, usually 
with undue gain in weight. These signs are associated, in the more severe 
forms of the disease, with progressive symptoms of headache, dizziness, dis- 
turbances of vision, epigastric pain, and finally, eclampsia with convulsions. 
In the majority of cases these symptoms do not become severe. In others 
the onset of alarming S 3 miptoms may be abrupt. Frequently, among pa- 
tients with eclampsia who have not been under prenatal observation, the 
rs symptom noticed by the patient, aside from edema, may have been the 
severe headache directly preceding the first convulsion. 

The large majority of patients with preeclamptic toxemia will no doubt 

physicians some of whom may not have 
aside from apparatus for urinalysis and the 
nenrls Tv fl ^ ^ matter of fact, the diagnosis of preeclamptic toxemia de- 
pends chiefly on recogmtion and evaluation of symptoms, on readings of 
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blood pressure and on urinalysis, rather than on more elaborate laboratory 
equipment and procedures. When symptoms are progressive or when the 
patient’s condition is alarming at the first examination, hospitalization, with 
its more adequate equipment, usually can be obtained. 

The onset of symptoms of preeclamptic toxemia is usually insidious. 
Adair and other observers have stated that an incipient rise in blood pressure 
is the earliest sign of beginning preeclamptic toxemia. The systolic blood 
pressure of the pregnant woman often will be lower during the first three 
months than that of the average nonpregnant woman, usually below 120, more 
often in the neighborhood of 110. After the third month the pressure grad- 
ually rises to 120, and sometimes to 130. If the systolic blood pressure of a 
pregnant woman rises to 140 or more, with no clinical history or findings of 
chronic nephritis, the onset of preeclamptic toxemia should be suspected. 
In fact, some observers feel that if the systolic pressure has remained below 
120, a rise in pressure to 135 may be the first indication of preeclamptic 
toxemia. This is especially likely to be true if the woman is in her first preg- 
nancy and is less than twenty-five years of age. This rise in blood pressure 
is likely to occur early in the third trimester, or about the twenty-sixth or 
twenty-seventh week. The time of the first- appreciable rise in systolic blood 
pressure is an important differential point between true preeclamptic toxemia 
and chronic nephritis, for in the latter condition the rise in blood pressure 
almost invariably occurs prior to the third trimester and often in the fourth 
or fifth month of pregnancy. In more severe cases of acute preeclamptic 
toxemia, the rise in blood pressure may be abrupt and marked, and may 
not occur until the last few weeks of gestation, l^en the systolic pressure 
remains less than 150 or 160 the preeclamptic toxemia is usually considered 
to be of a relatively mild type, whereas a pressure of 170 systolic, or more, 
indicates more severe toxemia. In a measure, after the systolic blood pres- 
sure has reached 160 each successive rise of 10 mm. is an indication of the 
progressive severity of the disease. However, a systolic blood pressure of 
less than 150 or 160 does not indicate complete freedom from the danger of 
eclamptic attacks, for fatal eclampsia has occurred in the presence of com- 
paratively low pressure. A rise of diastolic pressure also occurs, but this 
rise is less marked than that of the systolic pressure. It may be roughly 
estimated that the diastolic pressure will rise 5 points for each rise of 10 
points in systolic pressure. A rise of diastolic pressure exceeding this ratio 
usually indicates exceptionally severe toxemia. High readings of blood 
pressure, or a single reading taken at a given time, are not always indicative 
of the severity of the toxemia. The patient may have benign hypertension 
which existed before pregnancy, with or -without a superimposed toxemic 
factor. Also, the systolic pressure of a patient who is excited, or who has 
hurried to the examination, may be unduly high or a false low value may be 
obtained after rest in bed, after free catharsis, or other medication or follow- 
ing shock. 

Albuminuria is so commonly present in the acute forms of preeclamptic 
toxemia that it was formerly considered of primary importance as an indica- 
tion of the onset and severity of the toxemia; the term “albuminuria of pi’s®" 
nancy” was commonly used to designate forms of preeclamptic toxemia of 
the later months. The presence of albumin in the urine follows closely the 
rise in blood pressure, and the amount of albuminuria is often an indicator 
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of the severity of the process. However, a rise in blood pressure may occur 
and persist throughout pregnancy with no apparent evidence of renal dis- 
ease. Albuminuria graded 1, or a faint trace of albumin does not present any 
great significance. Albuminuria may be accompanied by the presence of 
casts and of erythrocytes and pus cells. When pus cells are present it is 
advisable to obtain a catheterized specimen, for the pus may be due to soiling 
from leukorrheal discharge. Occasionally, a large amount of albumin is 
present in the urine, with no erythrocytes and without an appreciable rise 
in blood pressure. Volhard applied the term ^'nephrosis” to this condition, 
for he believed the albuminuria was due to degenerative changes in the 
tubules, and that the absence of hypertension and erythrocytes seemed to 
indicate little if any involvement of the glomerular capillaries. The terms 
''acute nephritis of pregnancy/^ "glomerulonephritis,” or " glomeruloneph- 
rosis,” have been used to describe the renal lesion of acute preeclamptic 
toxemia in the presence of hypertension, edema, and albuminuria, with or 
without erythrocytes in the urine. 

Edema of varying degree and extent is a constant S3unptom of preeclamptic 
toxemia. Making its initial appearance in the feet and legs, it may be evident 
only in the evening, disappearing after rest in bed. Edema, however, is not 
pathognomonic of preeclamptic toxemia, for it may be due to other fac- 
tors, such as pressure in the pelvis partially obstructing venous or lymphatic 
flow from the legs, or to physiologic chemical disturbance, or to cardiac 
insufficiency. Unilateral edema is rarely significant of a preeclamptic toxemic 
process. Edema of the feet and legs is indirectly a valuable clinical sign, for 
concern over it frequently causes the patient to consult a physician for her 
first prenatal examination. When edema is more generalized, involving the 
hands, arms, face, and so forth, it becomes an important visible symptom of 
the presence of some factor interfering with the normal excretion of fluid from 
the body. According to Elwyn, ordinarily the tissues can hold an excess of 
5 or 6 liters of fluid before edema makes its appearance. It was formerly 
thought that edema was due only to renal insufficiency. Epstein and Volhard 
have expressed the belief that edema is due to insufficient output of water 
by the Iddneys, and to retention of fluid in the tissue cells. Retention of 
fluid in the tissues is accompanied by lessened output of urine, and it usually 
follows the appearance of albumin, graded 2 or more, in the urine. Some- 
times, slight, generalized edema may precede the appearance of albumin. 
In fact, it may occur without any accompanying rise in pressure, indicating 
the usual preeclamptic toxemic process. Wieloch has called attention to 
what he terms ' hidden edema,” in which there may be an accumulation of 
fluid in the tissues, with little if any visible edema aside from a sensation of 
fulness in the skin of the hands and feet, and alteration in the features, 
giving the face a heavy, gross appearance. The degree of generalized edema 
IS often a fair index of the progress of preeclamptic toxemia; edema of severe 
grade indicates advancing preeclamptic toxemia. Among patients with 
eclampsia, convulsions are likely to be fewer and less severe when the edema 

IS more marked; also, eclamptic convulsions may occui* when there is not 
any edema. 

Stated that excessive gain in weight due to retention of 
fluid m the tissu^es may be the first indication of preeciamptic toxemia. Preg- 
nant women who do not restrict then- diet almost invariably gain too much 
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weight. It is in this group of cases that most of the instances of preeclamptic 
toxemia are found. This has been noted so frequently that rapid gain in 
weight, especially in the third trimester, even in the absence of hypertension 
and albuminuria, should lead to suspicion of the onset of preeclamptic tox- 
emia. Randall reported observations of the gain in weight of primigravid 
patients and noted that the average gain of those who become victims of 
preeclamptic toxemia was 33 pounds, whereas the nontoxemic patients gained 
an average of 22 pounds. 

■ Evidence seems to indicate that the same toxic factor or factors produce 
all types of preeclamptic toxemia of the third trimester. Probably all of 
the following have a common etiologic factor: (1) Mild preeclamptic toxemia, 
with nephritic symptoms predominating, (2) more severe preeclamptic tox- 
emia, in which hypertension and albuminmua become more marked, and 
(3) eclampsia with convulsions, which seems to be a climax to the more 
severe cases of preeclamptic toxemia. There is much to suggest that there 
is produced a widespread vascular disease affecting the smaller blood vessels 
throughout the body. Vascular changes can be demonstrated by direct 
capillaroscopy of the capillaries of the nail fold, and also by inspection of 
the arterioles of the ocular fundi during the course of preeclamptic toxemia. 
Hinselmann, Heynemann, Linzenmeier, Baer and Reis, and others have 
noted distortion of capillaries of the nail fold, with elongation of loops and 
more or less capillary stasis. The arterioles are changed in size and give 
evidence of spasm, with areas of contraction and dilatation. Hinselmann 
and Nettekoven and Silberbach found changes in capillary circulation in 
80 per cent of 25 cases of eclampsia. Kylin found identical changes in the 
capillaries of nonpregnant persons suffering from acute glomerulonephritis, 
and in the capillaries of women with toxemias of pregnancy, who had symp- 
toms of nephritis. 

Cheney has noted the presence of retinitis in association with toxemia of 
pregnancy. In a personal communication Wagener stated: “He has repeat- 
edly observed the presence of retinal changes in preeclamptic toxemia and 
that retinal changes can occur in any form of toxemia in which there is 
significant rise in blood pressure. The discovery of retinal changes indicates 
the presence of some process affecting the general arterial system, and the 
type and severity of the retinal lesions furnish an index to the type and 
severity of the injury to the systemic arterioles. The presence of retinitis 
does not necessitate the diagnosis of nephritis, but it is identical with the 
retinitis found in cases of acute nephritis of nonpregnant persons. It does 
indicate that the arterioles of the kidneys are probably affected, and that if 
this condition persists the definite injury which follows will become per- 
manent, and renal insufficiency will result. 

“In cases of toxemia of pregnancy with associated rise of blood pressure, 
changes are seen both in the retinal arterioles and in the retina proper. The 
changes in the arterioles are first to appear. The changes in the retina proper, 
commonly spoken of as ‘retinitis,’ are secondary to and apparently dependent 
on the changes in the arterioles. The caliber of the arterioles becomes 
narrowed and the lumen is reduced, due at fii’st not to oi’ganic lesions in the 
walls of the arterioles but to spastic contraction and increased tonus. This 
condition may disappear entirely if there is early and permanent fall in 
blood pressure. If the toxemia continues, however, the constriction soon 
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becomes fixed and severe. When the constriction becomes sufficiently fixed 
and severe in some arteriole to cause secondary capillary ischemia or stasis, 
localized edema and hemorrhage appear in the neighboring retina. With 
continuance of the toxemia this spastic constriction ultimately may become 
so generalized and severe as to produce diffuse retinitis of albuminuric type, 
the classical ^retinitis of pregnancy nephritis.' The rapidity with which the 
retinal changes pass through these various changes depends on the severity 
of the toxemia. 

‘^The main value of examinations of ocular fundi in cases of toxemia of 
pregnancy is first to determine the presence or absence of involvement of the 
artSrioles, and second, to judge as nearly as possible, by frequently repeated 
examinations, when the spastic constriction is becoming sufficiently severe 
and persistent to produce organic changes in the walls of the arterioles and 
diffuse retinitis. Appearance of a single hemorrhage or cottonwool patch 
is a warning sign, and recurrence and extension of these retinal lesions almost 
invariably indicate the beginning of permanent injury to the arteriolar 
system. Effort should be made to relieve the toxemia, if necessary by induc- 
tion of labor, before the onset of diffuse retinitis, both to preserve vision and 
to maintain the integiity of the systemic and renal arterioles. It can be 
said that the presence of retinitis in cases of toxemia of pregnancy establishes 
the diagnosis of nephritis of pregnancy only if arteriolosclerotic or ischemic 
nephritis is meant. Examination of the retina should be an aid to prevention 
rather than to diagnosis of this complication. 

“Detachment of the retina sometimes occurs in toxemia of pregnancy 
without typical retinitis. It is usually associated with hypertension, but the 
mechanism of its production is not as clear as is that of typical vasospastic 
or ischemic retinitis. The basic pathologic change seems to lie in the choroid. 
The local changes come on more rapidly and are usually more severe than in 
retinitis proper; but the ultimate visual results are usually surprisingly good. 
Also, these patients with retinal detachment do not seem to suffer from as 
much permanent injury to the arteriolar system as those who have retinitis 
and their blood pressure often rapidly returns to normal after delivery." 

Fahr^^ has agreed with Zangemeister and Volhard that eclampsia is 
concerned with disease of capillaries, and this explains the edema, hyper- 
tension, and eclamptic convulsions. There are vaiying degrees of capillary 
and arteriolar involvement, depending on the potency of the toxin which 
attacks the vascular system, and the organ or organs most severely affected. 
The vascular involvement may be generalized, and renal injury may not be 
apparent. The vessels may return to normal after confinement, or so-called 
“benign hypertension" may follow, or the injury may be the beginning of 
progressive arteriolosclerosis, finally terminating in malignant hypertension. 
The constancy with which hepatic lesions are found among patients with 
eclampsia who come to necropsy would indicate that the liver is frequently 
affected also in the nonconvulsive, nonfatal fonns of preeclamptic toxemia. 
Among those patients who recover, injury to the liver would pass unnoticed, 
because of the wide margin of safety which must be overcome before symptoms 
of hepatic injury are manifest, and because of the strong power of regenera- 
tion possessed by the liver. 

With such ^despread vascular involvement, the kidneys, which almost 
always give clinical evidence of involvement, do not always escape permanent 
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injury. Renal lesions may be considered to be due to changes in the capillary 
loops of the glomeruli that are similar to vascular changes in the nail folds 
and in the ocular fundi. The kidney may recover from temporary spasm 
and distortion of the glomerular vessels, but if the spastic constriction becomes 
sufficiently severe and persistent, organic changes may be produced and may 
lead to chronic nephritis. When the lesion extends from the glomeruli to 
the tubules it takes the form of the combined glomerulonephrosis described 
by Volhard. 

The development of chronic nephritis resulting from the renal injury 
incurred during an attack of preeclamptic toxemia, or eclampsia, is borne 
out by reports of clinical observations by Harris, Peckham, Caldwell, Lyle, 
and others. As previously mentioned Harris found that 60 per cent of pa- 
tients with severe preeclamptic toxemia gave definite signs of chronic neph- 
ritis. Peckham observed that 12.2 per cent of primiparas and 39.3 per cent 
of multiparas had nephritis following preeclamptic toxemia. In his cases, 
nephritis did not develop when the systolic blood pressure remained less than 
170. Caldwell and Lyle reported an incidence of 8 per cent of chronic neph- 
ritis after eclampsia. Kellogg, Gibberd, and Mussey each reported the 
occurrence of chronic nephritis in cases observed after two or more attacks of 
preeclamptic toxemia in succeeding pregnancies. In accord with Kellogg’s 
observations, Mussey also noted that when women who have had preeclamptic 
toxemia become pregnant again a large proportion (60 per cent in the group 
reported) will have symptoms of toxemia. 

Briefly, then, during the course of preeclamptic toxemia many women 
manifest clinical evidence of acute vascular and renal injury. The end-result 
of these injuries may be summed up as follows: (1) If the injury is slight, 
perhaps merely a circulatory disturbance, or if there are slight degenerative 
changes, recovery may be complete. (2) If the injury is more severe it may 
become permanent, although so slight that it cannot be detected by any test 
of renal function now available except the test of subsequent pregnancy. 
(3) The injury may be sufficient to produce unquestioned chronic renal injury, 
or permanent injury to the general artei'iolar system, or lesions both in the 
kidneys and general arteriolar system. 

Chemical Examination of the Blood in Severe Preeclamptic Toxemia.* — 
Examination of the blood of patients with mild preeclamptic toxemia reveals 
little abnormality except increase in the concentration of blood chlorides 
when edema is present. This was marked in 18 per cent of the cases studied 
by Denis and Hobson. As a more severe stage of toxemia is reached, when 
the blood pressure is 170 or more, frequently other chemical changes in the 
blood are found. Stander and Radelet described certain changes found in 
severe preeclamptic toxemia and eclampsia. There were chiefly a decrease 
in carbon dioxide combining power, sometimes to 35 volumes per cent or 
less, usually more marked in the more severe cases; a high value for uric 
acid; a markedly increased value for lactic acid, not entirely the result of 
muscular activity; a definite tendency toward hyperglycemia, and an increase 
in inorganic phosphorus. Observing pregnant dogs, MacNider found little 
departure from the normal, aside from a fairly common reduction in the 
alkali reserve of the blood. Loesser and Bokelmann expressed agreement 

* It seems advisable in this section to anticipate sufficiently to include here the values 
found in eclampsia. 
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glycemia is an important factor in the production of true severe, pieeclamptic 
toxemia, and eclampsia. Stander, Eastman, Harrison and Cadden, however, 
were not able to duplicate these findings, and, on the other hand, their studies 
would indicate that there is hyperglycemia rather than hypoglycemia in 
these conditions. Johnston, Johnson, and Nicholas expressed the belief 
that action of bacteria, possibl}^ colon bacilli on the amino acids, produces 
poisonous amines, of which tyramine is the most important. A^^en given 
intravenously tyramine causes peripheral necrosis of the hepatic lobule. 
Amino acids may be in excess in the blood, due to absorption of a placental 
infarct, ingestion of a large amount of meat, or restricted elimination. 

Broadened physiologic chemical research in the field of medicine during 
the last ten years finds no more intriguing subject than toxemia of the later 
months of pregnancy. The relative frequency of these forms of toxemia, the 
bizarre features incident to convulsions, and the relatively high maternal 
and the high fetal mortality which still obtains, invite the research worker. 
In fact, so much chemical research has been done in this field, that it is im- 
possible, in the scope of this chapter, to make more than brief mention of the 
more plausible hypotheses. The reader is referred to excellent monographs 
by Stander^-^ and Hinselmaim on toxemia of pregnancy in which various 
hypotheses are ably presented. 

Prodromal S 3 miptoms. — Ordinarily, eclamptic convulsions are preceded 
by warning symptoms: Edema, severe and often persistent diffuse head- 
aches, disturbances of vision such as flashes or spots before the eyes, and 
dimness, and epigastric pain. In many instances the patient is led to con- 
sult a physician by one or more of these symptoms, or she may be unaware 
of their serious significance until the onset of convulsive seizures. Other 
premonitory symptoms may be nervous irritability, muscular t-witching, 
restlessness, and sleeplessness. Less commonly, unusual drowsiness may 
precede the attack. 

Eclamptic Convulsions. — An eclamptic convulsion presents typical fea- 
tures resembling most nearly an epileptic attack. The onset is usually abrupt, 
and may occur while the patient is standing, sitting, or lying down. A sharp 
cry may initiate the seizure and this may be followed by clonic, convulsive 
jerking of the muscles of the extremities and face, grinding of the teeth, and 
the appearance of froth, often bloody, on the lips. If the tongue is not 
protected with padded mouth gags it is very likely to be lacerated between 
the teeth. The eyes are staring and fixed, usually with dilated pupils. The 
face is flushed, with veins distended. The clonic movements may last for 
thirty to sixty seconds, and may be followed by tonic rigidity for a somewhat 
shorter period. The breathing, which was shallow or absent during the 
clonic period, becomes deep and stertorous. Usually the patient is more or 
less cyanosed. Sometimes urine and feces pass involuntarily. The woman 
ma 3 '’ pass into a state of coma lasting a var 3 ring length of time, from a few 
minutes to several hours. The pulse is rapid and full, and there is usually a 
rise in systolic blood pressure of from 10 to 30 mm., accompanied by a dis- 
tinct though less marked rise in diastolic pressure. Ordinarily, there is a 
rise in teniperature of 2 to 5 degrees. The temperature may go to 105 F. 
and Williams cited a case in which the premortem temperature was 109 F. 
Fe\ er is apparently due to disturbance of the thermal center rather than to 
infection. In the most favorable case no further convulsions ensue; in other 
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cases the patient may improve only to have convulsions daj's or even weeks 
later, the so-called "'recurrent eclampsia.” The convulsive seizures may 
return within a few minutes in the most serious cases, or at varying intervals, 
sometimes several hours apart. As the convulsions proceed thej* become 
more severe, often with shorter intervals between them, more marked 
cyanosis, rapid pulse, and gradually^ deepening coma and death. In rare 
instances death may follow one or several commlsions, although the average 
in fatal cases may be between ten and twenty'. 

The number of convulsions is not necessarily an index of the severity' of 
the condition for a case has been reported in which more than 100 con- 
\-uIsions were followed by recovery'. Comuilsions may' occur in pregnancy, 
in labor, or soon after parturition. The con\'ulsions usually occur in the 
last month of pregnancy', at or near term; somewhat more than one half 
occur prior to the onset of labor, about one fourth in labor, and approximately 
one jSfth later. At the Hew ITork Lyung-in Hospital, DaTO and Harrar 
found that the com-ulsions occurred in pregnancy in o4 per cent of cases, in 
labor in 16 per cent, and postpartum in 30 per cent. Greenhill reported 
from the Chicago Ly'ing-in Hospital percentages of 50, 30, and 20 respec- 
tively. Hinselmann, with figures of 26, 53, and 21 per cent respectively, may' 
have included in the intrapartum group those patients whose labor started 
in the course of the com'ulsive seiztues. Williams’ percentages were respec- 
tively', 55, 22, and 23. 

The muscular irritability' and tonicity which accompany eclampsia fre- 
quently result in the onset of labor following one or more convulsions. Con- 
vulsions occurring in labor serve to hasten deUvery by' accentuating the 
frequency and intensity of uterine contractions. These con\'uIsions usually' 
cease after delivery of the child. Rarely do postpartum con\-ulsions occur 
more than twenty'-four hours after completion of labor. 

Differential Diagnosis. — Com-uMons occurring during pregnancy may 
be caused by conditions other than eclampsia. Chief among these causes 
are epilepsy, uremia, apoplexy, and hysteria, but it may be necessary to 
identify any disease which could cause com'ulsions in nonpregnant women. 
A careful history' should be taken to determine if the patient has had previous 
comnlsions; the attacks must be obser\'ed; physical examination including 
inspection of the ocular fundi should be given; urinalysis and chemical 
e.\-amination of the blood are indicated. These measures usually serve to 
rule out those other conditions which might simulate the convulsions and 
coma of eclampsia. 

Prognosis. — In the birth registration area of the United States, cont- 
prising 94.7 per cent of the population of continental United States, there 
were, In 1928, 3821 deaths from “puerperal albuminuria and convulsions,” 
an incidence of 25.9 per cent of the total deaths from puerperal causes. Other 
countries in temperate climates have a somewhat similar death rate from 
eclampsia. Alosher quoted Canadian statistics shomng that eclampsia 
caused 22 per cent of the deaths from puerperal causes in 1927. The per- 
centam of deaths from eclamptic convulsions varies according to various 
observ'ers, and apparently in different countries. 

The maternal mortality varies, depending on the geographic locality and 
the tyqje of care. Reinberger and Schreier reported 42.4 per cent mortality' 
following cesarean section for eclampsia between the years 1916 and 1929, and 
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StTogRBoff reported 2.6 per cent ninternnl mortulit^’ in the conservatiii e 
treatment of eclampsia. It has been suggested that Stroganoff s low mor- 
talit 3 ' rate nia}* have been due to his encountering a particularly’’ mild ty’pc 
Qj rhe disease. Oriefenstein reported maternal mortality’’ Irom eclanip::^ia oi 
15.5 per cent in 212 cases, Davis and Davis and Harrar reported 23 per cent 
maternal mortality among S79 ca.ses of eclampsia at the New York Lying-in 
Hospital over a period of thiny years. The latter reported maternal mor- 
tality from this cause of 15 per cent for a period of eight years, ending in 
1926. Greenhill reported a maternal monality of 10.3 per cent for pre- 
partum, 0 per cent for intrapartum, and S-7 per cent for postpartum eclamp- 
sia. The highest death rare is in prepartum eclampsia, especially- in primi- 
gra^idas. Death in convulsions may- result from cardiac failure, pulmonary- 



, , glomerulus in a case of eclampsia ( X * 130 ), partially’ ob-tructed capil- 

loops (due chieny to increase in numix^r and s’^velling of capillary' endothelial cells), * 
tmct.emng or g.&meruiar ba-ement membrane, and a relatively larger size oi glomerulus 
m relation to capriole than normal may* l>e noted. 


e ema. and cerebral vascular injury-. !Most of those patients who recover 
rom comTilsions live, although death may- occur later from aspiration 
pne^oma or sepsis, for these patients resist infection poorly. 

The infant death rate is higher than that of the mothers, ranging from 
to ^ per cent, ilany- fetuses die undelivered, others die from prematurity-, 

toxe^ mjunes at binh or possibly as a result of druss used to control the 
mothers’ con^-ulsions. 

pathologic lesions of eclampsia are chiefly those of the 

th-^r’rhmrr.t'''- fleart. Fahr^^ has agre-ed with Schmorl 

-i-Ar i? ^ and ernboh oi parenchj-matous cells mav occur in all organs; 

the that these changes a^ results of and not 

tne cau:^ or eclampsia iFigs. 494r-499). 




bosis of the smaller interlobular periportal vessels, with hemorrhagic and 
anemic necrosis, and occasionally diffuse thrombosis of the portal vessels, 
with degenerative changes in the parenchyma. Robertson is of the opinion 
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involved, then the changes appear in punctate, slightlj' depressed, irregular 
spots. This necrosis is more often found in the periphery of the lobules, 
close to the periportal spaces, than elsewhere. On the other hand. Bell and 
Leusden have expressed the behef that the hepatic lesions are not always 
typical. Fahr^® did not find that degi-ee of the hepatic injuiy corresponded 
with the frequency or severity of convulsions. In some cases there were no 
definite changes in the fiver. 

Bell noted that Prutz, in 1897, in postmortem examination of 138 victims 
of eclampsia found normal kidneys in only 7 cases. Fahi-^'^ has expressed the 
thought that the glomerular lesion is peculiar to eclampsia. Fahi', Schwarz 
and Dorset! and Lubarsch have viewed the renal lesion as a form of glomer- 
ulonephrosis, and not as an inflammatoiy condition such as is seen in glom- 
enilonephritis of infectious origin. The glomerular capillaries are vfidened, 
have distorted and sometimes adherent loops, with poor cellular outlines 



Fig. 499. — ^Parenchymatous necrosis (peripheral) with extravasation of blood into necrotic 

zone (X 125). 

and few nuclei. Although not all glomeruli are affected, there are degen- 
erative changes in the tubules resembling the changes of lipoid nephrosis. 
Bell, in a recent article on the renal lesions of toxemia of pregnancy, agreed 
in general with Fahr, Schwarz and Dorset! and Faiu-.®“ He pointed out, 
however, that the azo-carmine stain brings out remarkably the detailed 
structure of the glomerulus. This has enabled him to identify a glomerular 
lesion characteristic of these forms of toxemia j the glomeruli are slightly 
enlarged, and the Imnens of their capillaries are narrowed and sometimes 
completely closed; the decrease in the size of the lumen is caused chiefly by 
marked thickening of the capillaiy basement membrane. Occasionally 
there is marked increase in endothelial cells and then there is a definite 
resemblance to the appearance in acute glomerulonephritis. Cruickshank 
described symmetrical necrosis of the renal cortex, which might occur as one 
of the manifestations of eclampsia. 
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In many instances edema of the brain is found with at times anemia. 
At other times, hyperemia without edema is present and also areas of throm- 
bosis, capillary hemorrhages and at times larger hemorrhages arc seen. 

Lungs often are normal. Sometimes there is edema or pneumonia at the 
bases, with the same thrombotic process as in the liver. In 1895 Leusden 
reported that frequently giant cells composed of masses of syncytium are 
found in the pulmonary capillaries. Degenerative changes appear in the 
heart muscle, varying from cloudy swelling to fatty change; some thrombosis 
occurs. Polak, and Polak and Beres found degenerative changes in the heart 
in 94 of 102 postmortem examinations. 

General Consideration of Treatment, — Eclamptic convulsions present an 
emergency requiring immediate treatment. It is obviously necessarj^ to 
control commlsions, whether they occur before, in the course of, or after, the 
birth of the child. A majority of the convulsions occurring before labor or 
in labor cease when the uterus is emptied, and this has led to the employment 
of so-called “radical methods” for the immediate termination of pregnancy, 
rather than conservative measures. 

Conservative treatment in its strictest sense deals with measures for 
control of convulsions; delivery of the patient is not forced, although meas- 
ures may be used to shorten the second stage of labor. 

Modified conservative treatment or “middle lino” treatment employs 
measures to control convulsions or to prevent impending convulsions. These 
are induction of labor in some instances following control of convulsions; 
employment of measures to shorten the second stage of labor; deliveiy by 
cesarean section in certain cases when convulsions have been controlled, or 
when attempts to control convulsions have failed, or in some cases of im- 
pending eclampsia. 

Radical treatment consists in immediate empt 3 dng of the uterus by 
abdominal cesarean section in each case in wliich convulsions appear if the 
patient is not in labor, and in some instances during the first stage of labor; 
or by shortening the progress of the first stage of labor by forcible dilatation 
of the cervix and deliver^’' by version or forceps extraction. 

In the sixteenth centurj^, Pare advised accouchement force, the immedi- 
ate and more or less forcible dilatation of the cervix and delivery of the 
fetus, as a means of controlling the convulsions and the progress of the dis- 
ease. Although in the nineteenth century other measures, such as applica- 
tion of hot packs, venesection, administration of chloroform, of morphine, 
and of chloral were advocated for control of the convulsions, various radical 
measures were almost universally employed for this purpose until the con- 
servative method used and advised by Stroganoff was made known in 1909. 
Since then, many obstetricians have used the Stroganoff method with various 
modifications. In the hands of Stroganoff and man}^ others the maternal 
death rate in eclampsia has fallen from a percentage of 20 and more to a 
percentage of 10 and less. Stroganoff stated his maternal death rate from 
eclampsia in 1923 was 9.3 per cent, and, as has been said, in 1928, 2.6 per 
cent. Reporting all cases of eclampsia observed in the clinics of Vienna 
in the last seven years, Hermann, in 1930, found a maternal mortality of 
4 per cent among 101 cases in which treatment was by conseiwative methods, 
and of 10 per cent among 449 cases in which treatment was of the “middle 
type. On the other hand, favorable reports have been made by some 
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lavage has been employed; this is followed by ingestion of 2 Auidounces (60 
cc.) of castor oil, or of magnesium sulphate in solution. In the Rotunda 
method’' Tweedy advised starvation, catharsis, and flushing the colon with 
copious enemas of hot water. \'enesection, freely employed dunng the 
nineteenth century, is now used less commonly. It reduces blood pressure 
temporarily and is said to be of value when the hypertension is accompanied 

by a diastolic pressure of 120 mm. or more. • c • r 

Titus, McConnell, and others have advised intravenous infusion of 75 
to 100 Gm. of glucose in 5, 10, or 20 per cent solutions. Glucose solution 
commonly used for the treatment of severe preeclamptic toxemia and ec- 
lampsia owes its widespread use to the following apparent actions. Diuretic, 
sparing of the liver or possibly actual regeneration of the liver; reduction of 
acidosis, and decrease of cerebral and general edema following use of the 


more concentrated solutions. 

Following the procedure that Thalheimer used in the treatment of hyper- 
emesis, Slander, and Duncan advised hypodermic injection of 1 unit of insulin 
for each 3 Gm. of glucose, up to 15 or 25 units, for patients \yho were in 
coma or semiconscious follomng a convulsion, whose carbon dio.xidc com- 
bining power was 30 volumes per cent or less and whose value for blood 
sugar was elevated. IMiller reported the use of 1 unit of insulin for each 
3 Gm. of glucose until 10 or 15 units had been given, on the hypothesis that 
the insulin renders the glucose more etlectivc. Titus took issue with the use 
of insulin in eclampsia, for he believed that eclampsia and hypogl 3 ^cemia from 
insulin were extraordinarily alike. 

The use of solution of magnesium sulphate has been found valuable, 
partly because of its sedative action and partly because it reduces edema of 
the brain and other tissues and produces diuresis. Twenty cc. of a 10 per 
cent solution may be given intravenously. Lazard and ?iIcNeile and 
Vruwink reported giving as many as eight of these intravenous injections of 
magnesium sulphate in twenty-four hours, but StandeF-- warned against 
using more than six, and Keith's belief is that its use intravenously is danger- 
ovis. Dorsett reported good results following the use of magnesium sulphate 
in doses of 15 cc. of a 25 per cent solution injected intramuscularly into the 
buttock. Schwarz and Dorsett and Dieckmann have reported that they 
give this dose when the patient is admitted, and give 5 cc. following each 
convulsion, unless the patient is in coma. They also have advised the use 
of solutions of dextrose intravenously, in addition to magnesium sulphate. 

Miller and Martinez reported a maternal mortality of 6.9 per cent among 
43 patients with eclampsia who were treated with intramuscular injections 
of a liver extract, which is said to aid the diseased liver. ]\IendenhalI and 
Smith, using a similar extract, treated 25 patients with late toxemia of preg- 
nancy, and obtained a beneficial result in only 1 case. Irving and Taylor 
reported that from 14 patients with convulsive toxemia blood was with- 
drawn, the plasma removed by centrifugation, and the corpuscles reinfused; 
some patients improved and no harmful effects were noted. 

It is of value in the treatment of eclamptic convulsions to have a routine 
of sufficient elasticity to meet such indications as may arise in the individual 
case. Eclampsia is cared for much more easily and safely in svell-equipped 
and conducted hospitals, but even when only fair hospital facilities are 
available the patient with eclamptic convulsions should be hospitalized 
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rises upward into the abdomen and continues in an anteverted position. 
When this anteversion becomes exaggerated, as occasionally occurs in a 
pendulous abdomen, a condition arises which frequently provokes a great 
deal of discomfort and may produce dystocia. 



Principles of Obstetrics.”) 


effects upon pregnancy of the various malpositions of the 
uterus are due to their influence upon impregnation, to the possibUity of the 

rruption of pregnancy, and to the difficulties which thej’- may produce 
dunng labor and the puerperium. ^ produce 
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Retroversion and retroflexion occur in at least 25 per cent of all women 
and are by far the most common type of displacement. This frequency 
emphasizes their great importance in pregnancy. In the majority of instances 
the displacement antedates the pregnancy. 

In general, it should be emphasized that in the ordinary uncomplicated 
case of uterine retrodisplacement fertility is not impaired, pregnancy may go 
on without interruption, labor may proceed normally, and a normal puerpe- 
rium may follow. 

Howevei, if the uterus is displaced posteriorly and is incarcerated below 
the promontory by adhesions or pelvic tumors or from any other cause, the 
effect upon the pregnancy may be disastrous. DeLee classifies the results 
wliich may occur after displacement as follows: 

1. Spontaneous rectification. 

2. Abortion. 

3. Partial restitution. 

4. Incarceration. 

Spontaneous restitution usually occurs about the third month of preg- 
nancy. All experienced obstetricians have observed the peculiar ability 
which the pregnant uterus possesses, to adjust itself into abnormal position, 
and how it elongates and vfidens before abortion occurs. In many instances 
the uterus will overcome all obstacles and the pregnancy will terminate 
normally. 

Some authorities state that, when a retroversion is marked, spontaneous 
restitution is almost impossible, for the reason that the cervix rises above the 
symphysis pubis while the fimdus is held back by the promontory of the 
sacrum; and that abortion usually occurs during the third month, when the 
pelvis is filled and the uterus becomes irritated by pressure. 

At the present time the author has under observation an extremely 
neurotic young woman just beyond the second month of her pregnancy. 
When conception occurred the uterus was markedly retroverted and deviated 
to the left to an extreme degree (Fig. 501). Management has consisted of 
rest in bed on the right side, the knee-chest position night and morning, and 
lying face downward for an horn* twice a day. The uterus is gradually 
approaching the median line and gradually rising out of the pelvis; although 
sharp bleeding and pain and other symptoms of threatened abortion have 
aiisen, a favorable outcome is anticipated. 

Abortion usually occurs if the uterus must have more room and is unable 
of itself to assume a normal position, unless the obstetrician aids nature’s 
attempt at replacement by manual replacement and pessary support until 
the uterus rises out of the pelvis. It is not always possible to state why 
abortion occurs in these cases, but it is usually ascribed to circulatory changes 
which occur as the x’esult of pressure and tension due to adhesions. 

There are cases in which partial restitution occurs; a part of the fundus 
remains in the pelvis while the anterior portion enlarges and extends into the 
abdomen. Such cases may go on to full term because of adaptation of the 
uterus to its environment but, in the majority, abortion or premature labor 
occurs. 

An incarcerated pregnant uterus offers very little hope for continuation 
of the pregnancy and serious complications may result. The first symptoms 
of which the patient complains may be dysuria or inability to control the 
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urine. The obstetrician should suspect a posterior displacement when these 
occur. In this connection, it is well to remember that early in pregnancy 
posterior displacement of the uterus may be easily mistaken for ectopic 
pregnancy or some other pelvic lesion. 

The treatment of malpositions of the uterus during pregnancy presents a 
considerable responsibihty. The obstetrician must individualize in the man- 
agement of each case. Inasmuch as most retrodisplaccd pregnant uteri 
undergo spontaneous restitution, such cases usually require only careful 
observation of the patient, who should be made to understand the value of 
proper rest, a cardinal consideration. In the writer’s experience it has rarely 
been necessary to resort to the use of a pessary if the patient can be made 
to understand the necessity of rest, the avoidance of trauma, e. g., sexual 



Fig. 501. — Lateral deviation of retroverted pregnant uterus. (Author’s c.ase.) 

abstinence, and if she makes use of the above-described postural treatment 
until the third or fourth month. 

If conservative treatment fails it may be necessary to introduce a pessarv 
When this is resorted to it is important to e.xercise the greatest gentleness 
because of the danger of producing abortion. The best method of intro- 
ducing the pessary is to place the patient in the knee-chest position and make 
gentle traction on the cervix while the uterus is carefully pushed upward and 
the pessary inserted. Regular and frequent attention must be given to the 
bladder and rectum in all cases in which a pessary is employed Manual 
replacement alone Mil sometimes produce a satisfactory reduction 
Chapter LXV, Retrodisplacements of the Uterus. 

Danforth and Galloway, in reviewing 1000 cases of retrodisplacement 
of the uterus during pregnancy and the puerperium, accentuate the value of 
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proper puerperal care, and in common with most obstetrical specialists advise 
that the patient be placed on her face, for ten minutes, once or twice a day 
or oftener, to aid involution and to prevent retrodisplacement. They also 
advise introduction of the pessary six weeks postpartum, and further state 
that manual reposition is required in about 30 per cent of all retrodisplace- 
ments of pregnant uteri. In the author’s experience it has not been found 
necessary to resort to manual reposition nearly so frequently as have Danforth 
and Galloway. 

Procidentia produces much discomfort during the first few months of 
pregnancy. While it usuallj’’ results from parturitional injury, one occa- 
sionally sees cases of congenital origin. It is usually associated with inversion 
of the vaginal wall; the anterior wall usually evaginates first. This condition 
sometimes makes the early diagnosis of pregnancy very difficult. Pregnancy 
rarely continues more than three or four months before abortion occurs. 
However, if the pregnancy continues long enough for the uterus to rise into 
the abdomen the cer\'ix usually will ascend with it, and it may thereafter 
continue normally. Couvreux mentions complications which occur unless 
restitution can be made, such as soft edema of the prolapsed part, and 
ulceration of the cervix and cervical endometrium. Abortion and premature 
labor are common occurrences, while protracted labor, rigidity of the cervix 
and dystocia may complicate this condition. 

Prolapse of the uterus during pregnancy should be managed by an 
endeavor to replace the uterus and hold it in position by perineal support 
or rest in bed. According to Couvreux and other observers, these cases, 
if tlfcy go to full term, usually have longer labor but may not require inter- 
vention. The cervix is usually elongated and rigid and thick. Couvreux 
suggests that an attempt be made to control expulsive efforts before dilatation 
is complete. It may sometimes be necessary to use the dilating bag or to 
resort to cesarean section. Following each delivery the prolapse is usually 
woi'se, the cervix more elongated and more hypertrophied. 

If the patient does not appear for prenatal care until the pregnancy is 
advanced so far that the uterus is irreplaceable abortion may be indicated. 

There is a rare form of malposition of the uterus known as axial rotation. 
Feiner and Kaldor state that the nonpregnant uterus of noimal size and 
shape cannot turn around its long axis beyond a physiologic degree but that 
this does not hold true for the tumorous and pregnant uterus. Kiistner, 
quoted by these authors, believes that abnormal torsion of the uteras in early 
pregnancy is not exceptional, and that it either corrects itself as the organ 
out of the pelvis or induces abortion, just as does an incarcerated 
retrodisplaced uterus. He distinguishes between the twist of the pregnant 
uterus in early gestation, which he calls torsion, and that very rare condition 
which may occur in the latter half of pregnancy which he calls “axial rota- 
tion of the uterus.” Feiner and Kaldor state that the rotation is sometimes 
180 degrees or more. They found 10 cases reported in the literature, to 
which they added the eleventh case. Litten collected 11 cases from the 
literature and reports his own case, in which the fundus extended 130 degrees 
to the left of the median line. The patient had a spontaneous delivery with 
uneventful recovery. Wiegels reports a case of an early pregnancy in which 
the patient had sharp pains in the left lower quadrant Abdominal operation 
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revealed a uterus with a 90-degrce torsion. I his patient aborted on the fifth 
day. The clinical picture was suggestive of ectopic pregnancy. 

* In Feiner and Kaldor^s case the woman went into labor and after an 
unsuccessful test of labor the abdomen was opened and the uterus was found 
rotated 160 degrees from right to left. It was impossible to return it to its 
noi’inal position without emptying. After emptying, the uterus was restored 
to its normal position. 

There is another type of malposition w^hich results from the operative 
procedure employed for the cure of malposition. We refer particularly to 
the interposition operation wduch w'as developed by Watkins and Wertheini. 
This operation, which is done for uterine prolapse, nearly alwa^’s carries with 
it serious complications if the patient b(‘comes pregnant. W'crtheim advised 
that every woman of child-bearing age, w’hen submitted to this operation, 
should be curetted beforehand and sterilized at the time of operation, 
wnthstanding the fact that every operator knows that pregnancy following 
this procedure is dangerous, still occasional!}’, as the result of forgetfulness 
or neglect, a patient is either pregnant at tlie time of operation or i.s not 
sterilized during the gynoplasty. A few' cases have been reported in which 
women have gone to full term anti cesarean section has been performed, 
the opening being made in the posterior wall of the uterus. W*eibel reports 
3 patients who arrived at full-term pregnancy following the operation. One 
child died after perforation and extraction of the fetus. Tliere was 1 case 
of cesarean section with a living child. The third case w’as a full-term preg- 
nancy in which the patient was in labor for eight days, in which perforation 
and subsequent operation for sterilization were ])erfonncd. During the 
interposition operation, according to WTibel, lujafion of (he iubes is tioi sujji- 
dent, but careful resection must be done, including the cornua, if future 
pregnancies are to be prevented. 

Summary. — jMalpositions of the uterus freciuently accompany and some- 
times complicate pregnancy. 

The most common displacement is retroversion, which, if uncomplicated, 
usually produces a negligible clYect upon tlio pregnancy. 

Rest in bed, with attention to proper po.sture, usually results in restitu- 
tion of the pregnant uterus to a normal position. 

If the pregnancy is in an incarcerated retroverted uterus, when the 
adhesions are sufficiently dense, or wdien the uterus is imprisoned in the pelvis 
from other causes, abortion nearly always occurs during the first trimester. 

There is a small percentage of retroverted pregnant uteri in whicli manual 
replacement or the introduction of a pessary is necessary to elTect restitution. 

Uterine prolapse, axial rotation, torsion, and displacements due to the 
interposition operation are complications of pregnancy which may have 
serious consequences. 

CONGENITAL ANOMALIES 

The literature on congenital anomalies of the female genitalia as related 
to pregnancy, consists chiefly of isolated case reports, of wdiich there are a 
large number. Few obstetricians have had enough personal to 

estabUsh authentic criteria. ‘ ^ 

Kossmaul, quoted by W^aegner, is credited with establishing tlie fact that 
all congenital anomalies of the genital tract are due to arrest of development 
or malformation in fetal life. Kossmaul classified these arrests of develop- 
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This condition has been frequently overlooked or neglected but, un- 
doubtedly, when uterosalpingography becomes more of a routine procedure 
than it has been, many more cases will be discovered. 

There is- sufficient evidence, however, at the present time, to demonstrate 
conclusively that these congenital anomalies may have a very serious effect 
upon pregnancy, and it is the duty of every obstetrician to use every measure 
at his command to detect any abnormality; for in each instance in which 
it exists there are possibilities of serious maternal and fetal consequences. 

It may be generally stated that genital anomalies have a negligible effect 
upon fertdity. When there is a functioning ovary and a permeable fallopian 
tube which connects \vith even a rudimentary uterus, it is usually possible 
for fertilization and nidation to occur. Furthermore, the developing fetus 
has a marked power of adaptability to its environment. 



Fig. 503.— Uterus didelphys. Lipiodol visualization. (Author's case.) 


Palmer Findley believes that some women possess an unusual fertility in 
cases of uterus didelphys, and states that these women may menstruate dur- 
ing pregnancy. 


Pregnancy may occur simultaneously in the horns of a uterus didelphys, 
or one pregnancy may precede the other, by a few weeks or months. Pi*eg- 
nancy may alternate in the horns of a double uterus; pregnancy may also 
occur wheie there is an atresia in some part of the cervix or vagina. The 
phenomenon of superfetation may find a plausible explanation in tliis anomaly. 

reports a case of congenital atresia of cervix (with impos- 
sibihty of dehvery) m a well-developed pregnant half of a duplex uterus. He 
also reports a case of pregnancy in a uterus didelphys semi-atriticus, and 
states that he beheves that impregnation took place by the spermatozoa 
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passing through the normal side of the genital tract out into the abdominal 
cavity followed by fertilization of the ovum on the stenosed side. 

There is some disagreement concerning the influence of these congenital 
anomalies on the course of pregnancy and labor. It is the author's opinion 
that any variation from the normal carries with it a certain risk, to both 
mother and child. 

These congenital anomalies are of very much more frequent occurrence 
than has been believed, and undoubtedly not an inconsiderable number of 
them produce abortions, miscarriages, and premature labors, also occasional 
uterine rupture in cases where the causes have been unrecognized, or where 
they have been erroneously ascribed to other conditions. 



Fig. 504. — Pregnancy in one side of septate uterus. (Author's case.) 

Recently the author had a case in point (Fig. 504), that of a woman, 
age thirty-nine years, who had had five abortions without being able to 
ascertain the cause; she came for advice in the sixth week of her sixth 
pregnancy. Because of her age, and because of her mdifferent state of 
health and nervous instability, we advised a termination of the pregnancy 
by abdominal hysterotomy, to be followed by sterilization. Upon openiog 
the abdomen and mobilizing the uterus, we observed that the right third of 
the fundus was unusually prominent, and that there was a slight depression, 
or notch, between it and the other two thirds of the fundus. On open- 
ing the uterus over the prominence we removed an intact six weeks' ovum, 
and upon digital exploration we discovered a septum which divided the 
uterine cavity into two unequal parts, the part containing the ovum being 
much larger, probably as the result of physiologic hypertrophy. There 
was an opening below the septum sufficiently large to admit the finger 
and to permit a thorough exploration of the other side of the uterus, which 
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Giinssbauer reports a case of cervical prosnancy, in which a diagnosis 
was made of mfcctcd miscarriage with placenta praevia and a dead child 
Panhysterectomy was performed and the specimen obtained showed that the 
cervix was unusually long and the body of the uterus correspondingly short, 
fhe placenta and fetus weic cntiicly confined to the cervical cavity. The 
cause of this anomaly was ascribed to an infantile uterus. Ganssbauer 
advised cesarean section in these cases if the child is viable. 

The danger of errors in diagnosis in anomalies of the genital tract is well 
illustrated by the following case report by Neumann. The patient was a 
young girl, aged twenty-three, who had never mens! mated, in whom a diag- 
nosis of pregnancy was made by a physician. She was examined by another 
physician who, thinking she had an imperforate hymen, dilated with the 
finger the urethra instead of the hymen. This procedure was followed by 
considerable bleeding which was mistaken for menstrual bleeding. After 
the fourth dilatation of the urethra the girl consulfed a physician and ad- 
mitted having had sexual congress. Three months thereafter she returned 
to her physician aiul again reported that she had not menstruated. The 
physician said she was pregnant. The patient, feeling no symptoms of 
pregnancy, consulted another physician, who referred her to the Frauen 
Klinik (^Marburg) w’here an examination was made which revealed an aplasia 
of the vagina and uterus and a very much dilated female urethra. The 
following diagnosis was made: Aplasia of the vagina, arrested development 
of the uterus, hypoplasia of the ovaries, and an unusual enlargement of the 
urethral opening. 

Strassman and Fuchs have reported living, not always full-term, children, 
following metroplastic operations. Strassman’s operation has been done to 
relieve menstrual troubles and \rith the idea of inaldng pregnancy possible 
in cases of repeated miscarriage or of pregnancy not carried to full term. 

Von Klein reported, up to 192(3, there had been a total of 6 cases of 
pregnancy following metroplastic operations for double uterus. He described 
a case of double uterus in which the uterine septum was removed following 
a curettement for an incomplete abortion. He ga\’e this patient contraceptive 
advice for six months after operation before permitting her to become preg- 
nant. He was c.xtremely careful in the confluct of labor and in oi’der to 
minimize the strain on both the uterine and abdominal scars, labor was facil- 
itated by performing an cpisiotomy and resorting to low forceps. The child 
lived. 

So far as we have been able to ascertain tlicre have been 9 living cliildren 
reported following metroplastic operation in cases of double uterus. 

Ihe favorable results mentioned above indicate the possibilities of gyno- 
plastic reparative surgery in selected cases of congenital anomalies. These 
results should encourage the interest of gynecologists and obstetricians in 
this^ type of surgery. 

fhe following case report of the author may be of interest: 

A patient, age thirty-five years, was first seen in consultation because it 
bad been discovered by her physician that she had a double vagina and a 
double cervix. She was in her fourth month of pregnancy and a consultation 
of physicians had advised interrupting the pregnancy because of this anomaly, 
f he patient desired further advice. Inasmuch as there were no other abnor- 
oialities apparent in this healthy woman, the author advised that the pregnancy 
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others have thought that a 1 per cent aqueous solution of genitian violet 
applied to the vaginal mucosa was specific. Alkalines have also been recom- 
mended by Cron and others. At the present time the author has a case of 
Monilia vulvovaginitis, in a patient five months' pregnant, which is very 
rebellious to treatment and so far has not responded to gentian violet nor 
alkaline preparations nor any other form of local treatment. 

The ^^lonilia organism is stained for diagnostic purposes ^vith the ordinary 
solution of methylene blue. 

Summary. — Lower genital tract infections are extremely common compli- 
cations of pregnancy. Gonorrheal organisms and Bacilli coli communis are 
the most frequent offenders. 

Gonorrhea in its acute and chronic forms should be treated conservatively 
during pregnancy because of the danger of abortion and ascending infection. 

A bacteriological investigation should be made in all cases of troublesome 
leukorrhea occurring during pregnancy. 

Trichomonas vaginitis and Monilia vulvovaginitis are occasionally suffi- 
ciently severe to require palliative treatment during pregnancy. 

At the present time the writer knows of no specific cure for either trich- 
omoniasis or the Alonilia infection, although relief of symptoms can be 
obtained. 
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CHAPTER XXXII 

SPONTANEOUS ABORTION AND PREMATURE LABOR 
By Jennings C. Litzendeiig, M. D. 

MiNNK.vi'Oua, Minn*. 

In this countiy and in the British Isles the term ^ ^abortion has hereto- 
fore been limited to the expulsion of the ovum during the first three montlis 
of pregnancy. “Miscarriage” was employed to designate tlie interruption 
during the remaining period of nonviability. AVhile there may be justifi- 
cation in the use of such differentiating terms, because of the different cliniail 
pictures before and after the formation of the placenta, most authorities 
now think their use is unnecessary, confusing and unscientific, and prefer to 
use the word abortion to designate any termination of pregnancy before the 
twenty-eighth week of gestation, when the fetus becomes viable. ‘With 
the laity, however, it will be difficult to eliminate the use of the term “mis- 
carriage” because they so frequently attach a criminal meaning to the name 
abortion. In English-speaking countries, in recent years, there has been a 
gro^ving tendency to drop the term “miscarriage” and to follow the European 
custom of employing the more logical term “abortion” for any termination 
of pregnancy before the fetus is capable of independently maintaining its 
extra-uterine existence. 

There are contrasting clinical and pathologic aspects, characteristic of 
abortions occiuring during the first six weeks of gestation and those in the 
next six weeks, also between these two and expulsions which occur after the 
placenta is formed. Therefore, Taussig'^ and others call these tlwee periods 
the first, second, and third stage of abortion, wliich have a much sounder 
basis than aboi'tion and miscarriage. The author designates them — the 
decidual stage or early abortion, the attachment stage or intermediate abor- 
tion, and the placental stage or late abortion. 

INCIDENCE 

The incidence of abortions is probably not less than 20 per cent. Sta- 
tistics, however carefully analyzed, cannot yield an accurate estimate because 
hospitalized cases are not an index of the general situation, nor do specialists' 
figures represent a cross section of the practice of obstetrics. Thoroughly 
reliable histories cannot be obtained from women themselves because of 
inaccurate memory and hesitancy to confess criminal interference, and many 
women have early abortions without ever knowing it. Yet, however inaccurate 
statistics may be, they do give us a general idea of the situation. In this 
country abundant data show that criminal abortions are growing rapidly. 
Taussig^^ asserts that in his experience one half of all abortions are criminally 
produced. Even if these figures be too high, they indicate an alarming 
situation. In Germany conditions are appalling and in Russia abortions are 
not only legalized, but the state provides “abortoriums.” 

- 10S4 
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Taussig’® found the astonishing proportion of one abortion to every 2 3 
full-term births (43.4 per cent). He also quoted Macharloff, who reported 
one of the largest series, 257,988 conceptions of which 10 per cent ended in 
abortion. That the proportion of one abortion to five viable births is not 
far wrong, is supported by authorities from many countries: Taussig, 43.4 
per cent; Macharloff, 10 per cent; Kayssner, 17.8 per cent; Alfelcl, 20 per cent; 
Stumpf, 28 per cent; Meyer, 21.8 per cent; Schultz, 22 per cent; Hellier, 21.7 
per cent; Franz, 16.8 per cent; Whitehousc, 17.2 per cent; Mahns, 16 per cent 
— average 19.3 per cent. 

When we consider that the true frequency is, in all probability, greater 
rather than less than these estimates and that criminal interference is increas- 
ing the incidence, we must realize that abortions are too common. This, 
together with the rapidly decreasing number of conceptions, must soon make 
the birth rate approach, or even fall below the death rate; thus we will soon 
be facing a serious economic situation, as well as a disconcerting medical 
problem. 

The relative frequency of abortion differs in the various months of gesta- 
tion. It is greatest during the tliird month, nc.vt in the second month, 
gradually decreasing in each succeeding month until viability. The inci- 
dence during the first and second months is about the same, according to 
statistics, but there are probably many cases which are not recognized in 
the first month. 

Incidence of Abortions by Months. — The combined figures of Stumpf, 
Franz, Blondel, and Lantos (all quoted by Seitz’®), and Kneise (Taussig’®) 
amount to 1762 abortions, of which 9 (0.6 per cent) occurred in the first 
month, 521 (29.6 per cent) in the second month, 738 (41.9 per cent) in the 
third month, 219 (16.9 per cent) in the fourth month, 139 (7.8 per cent) in 
the fifth month and 56 (3.2 per cent) in the sixth month. 

Approximately three fourths of abortions occtu' during the second and 
third months. 

Parity. — It is certain that there are more abortions among miiltiparae, 
but whether the proportion is greater than the relative number of multip- 
arous and primiparous births may be questioned. 


ETIOLOGY 

The etiology of abortion is not completely known. There are many 
alleged causes, but few of these have been fundamentally established. As 
we study the pathology we must be impressed by the fact that certain morbid 
conditions are constantly found; for example, bleeding, degeneration oi 
improper development show that there has been interference wdth the im- 
plantation, maintenance of the conception or nourishment of the _ 4t is 

evident that these etiologic factors must reside in the ovum itself or m its 
environment; the endometrium, the decidua and the placenta. It is on 
account of the difficulty of detecting the inlierent deficiencies of the o^mm 
and the many local and general physiologic and pathologic conditions winch 
may deleteriously influence the uterus, that renders the task of solving tUe 
problem of the etiology of abortion so arduous. There are many cases in 
which there is no discoverable cause, even by the most expert climcal, em- 
bryologic or pathologic investigation. Abernethy' could find no cause in 
28 per cent, and VerrucolF in a large series of 2307 abortions could discover 
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no etiologic factor in 68.61 per cent. One of the great burdens laid upon us, 
is to aid by every possible investigation, clinical or experimental, in the solu- 
tion of this great enigma. 

Causes Inherent in the Impregnated Ovtim. — Spermatozoa, as well as 
ova, are peculiarly susceptible to deleterious influences so that the impreg- 
nated ovum may be lacking in vitality, which interferes with the proper de- 
velopment of the fertilized ovum. The subnormal condition of the sperms is 
due to several conditions; some of them in every ejaculation are morpho- 
logically and physiologically incapable. Lowered vitality of the gonads 
may result from general poor health, venereal disease, toxins, chemical or 
bacterial, advanced age, inflammation of the seminal vesicles or disturbed 
endocrine influences. In seeking the cause of abortions and sterility, factors 
in the male are too often neglected. It is not sufficient to see motile male 
cells for they may be faulty in morphology or vitality, as evidenced by reduced 
motility and the presence of excessive mucus or pus. 

Causes Due to Abnormalities of the Endometrium, Decidua, and Pla- 
centa. — A vast majority of abortions can be traced to abnormalities of the 
endometrium, decidua, and placenta. Most of the diseases and conditions 
which cause abortion exercise then deleterious influences by interfering with 
the physiology of reproduction or by producing pathologic changes in the 
decidua and placenta, which in turn affect the embryo or fetus. The cyclic 
changes in the endometrium, every month, prepare it for the implantation of 
the impregnated ovum. The cycle is dependent upon the normal function- 
ing of the glands supplying the hormones, chiefly the ovaries, through stim- 
ulation by the anterior lobe of the pituitary gland. Therefore, an3i:hing 
which disturbs the integrity of the endometrium, or its response to the hor- 
mones, will interfere with normal nidation and the nourishment and develop- 
ment of the ovum, resulting in abortion. “ViTiitehouse^^ expresses this idea 
well: ‘Tt is evident that impairment of nutrition from faulty implantation, 
absence of essential food factors and the existence of lethal toxins are potent 
factors in abortions.” 

Endocrine Disturbances. — ^The influence of the hormones upon gestation 
is quite well known, but no attempt will be made, at this juncture, to detail 
the present status of the knowledge of the hormonal influences on the gen- 
erative organs. For this faseinating story, consult Chapters IX, X, XII and 
XIII, and Section XVI, “The Endocrines in Gynecology and Obstetrics.” 

Suffice it to say that two of the several hormones of the anterior lobe of 
pituitary gland stimulate the ripening of the ovarian follicles and the pro- 
duction of folliculin (oestrin, theelin), which then stimulates the regeneration 
of the endometrium after menstruation up to the pregravid stage of the 
cycle, where the corpus luteum takes up the burden. It is also stimulated 
by the secretion of the anterior lobe of the pituitary gland to produce lutein 
cells and causes them to secrete lutein (progestin) which activates the com- 
pletion of the regeneration of the endometrium through the premenstrual 
(pregravid) stage of the menstrual cycle. The endometrium is now pre- 
pared for the implantation of the ovum. 

It seems logical to conclude that any disturbance of these endocrine 
functions will interfere with the nidation, growth, nutrition, and develop- 
ment of the ovum— hence a cause of abortion. It has been known, clinically, 
for many years that removal of the corpus luteum early in pregnancy would 
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cause abortion. This has been shown to be due to the absence of the corpus 
luteum hormones, particularly progestin, which maintains the integrity of 
the pregnancy during the first month and probably to the end of the third 
month of gestation. Likewise, disturbed function of the anterior pituitaiy 
lobe and ovary produces an abnormal endometrium unfavorable to nidation, 
causing sterility, or if conception does occur, the implantation of the ovum 
takes place in decidua unfavorable to continuance of the gestation, resulting 
in abortion. 

Frank^ insists, with justification, that the failure to apply the known 
functional tests for determining the amount of the female sex hormone and 
the pituitary maturity factor in the blood and urine is as reprehensible “as 
neglecting to determine the basal metabolic rate in thyi'oid disturbances, to 
fail to obtain electrocardiograms in cardiac disease or to neglect the study 
of blood sugar in diabetes.” While it is easy to understand why hypo- 
function should cause amenorrhea, oligomenorrhea, and sterility, it is diffi- 
cult to account for the bleeding, which, as Frank^ says, “emphasizes the fact 
that little or nothing is known of the mechanism of menstruation.” On 
the other hand, we can easily account for the bleeding in hyperfunction, which 
stimulates marked cystic endometrial hyperplasia or dysplasia. That is 
what we would expect on account of the excess of folliculin. If there be hy- 
perplasia or dysplasia of the endometrium, as in the presence of myomata, 
retroversions, subinvolution, and retention cysts of the ovary, or if it is 
injured by infection or responds abnormally to hormonal influences, the 
environment of the ovum is abnormal, resulting in improper nourishment, 
abnormal ova, and abortion. We have, then, the underlying and primary 
causes of the defective germ plasm, which was rated by Huntington** as the 
commonest cause of abortion. 

Research is gradually sohdng the mystery of the endoerines. New dis- 
coveries are constantly altering om- view while bringing us nearer to the facts. 
When the workers in this field shall have solved the problem, we will under- 
stand the mechanism of the endocrine control of the reproductive processes, 
and why these are distuihed by endocrine dysfunctions. Our knowledge 
of the etiology of abortion will then be on a more scientific basis. The 
author believes that more abortions are due to disturbed endocrine function 
than is generally supposed. There are a growing number of clinical observa- 
tions in medical literature voicing this same belief. While science must give 
us the final answer, it may not be amiss to record some of the clinical e\ddence, 
inconclusive though it may be. 

Whitehouse*^ attributed unfit decidua and consequent abortion to fol- 
licular and corpus luteum secretions. In fibroids and retoversions there are 
frequently found pathologic conditions of the follicles and corpus lutemn, so 
it is conceivable that the factor which kills the fetus and leads to abortion 
may be the follicular and lutein lesions. He also propounds the ingenious 
theory that abortion, following mental shock, may be due to nervous influ- 
ences exerted upon the ovary, causing inhibition of follicular and corpus 
luteum secretion. 

Vignes,s* in 1927, laid much emphasis upon the insufficiency of the glands 
of internal secretion as causes of abortion and attributed defective germ 
plasm to endocrine sources. 

J. Novak®* observed that when he gave potassium iodide, on the theory 
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pathologic ova found in ectopic pregnancies and in infiammatorj- condition^ 
of the endometrium. ]Mall asserted that these abnormalities vere due'+o 
defective germ plasm and believed that- these internal causes tvere* far more 
frequent than external^ influences, such as trauma, myomata, and retrover- 
sions. Some of these fetal anomalies render further development impossible- 
therefore, they are seen only in early embrj'os. They are twelve times as 
frequent as full-term monsters. The associates and successors of Mali, and 
many others, are continuing to accumulate further e\-idence that the role of 
defective germ plasm, as an etiologic factor, is firmly established. 

Of 100 ova, e.vpelled intact, Reuther and Pigneaud'^- found 30 incapable of 
developing and doomed to precocious expulsion, ^vlacomber^’ asserts that 
■‘only 20 per cent of embryms in the first month are normal, 50 per cent in the 
second month; 90 per cent are normal in the third and fourth months. There 
are no abortions due to defective germ plasm during the last half of preg- 
nancy. IMonsters at birth are due to defects which were not sufficient to 
cause the death of the fetus.” Huntinffion*' foimd 82 of So per cent of 
inentable abortions were due to defective germ plasm and, therefore, declares 
that this is the chief cause of abonion. But what is the cause of defective 


germ plasm? Does it originate in the o^mm or the spermatozoon and is it 
thus inherent in the fertilized o\-um. or is it a result- of unfavorable emdron- 
ment? The query cannot be answered by the microscope because the 
e%idenc-e is only that of behaffior. 

Streeter defines “defective germ plasm” as folIov.'3; ‘'Tt must be tmder- 
stood that defective germ plasm is described on the basis of behaffior rather 
than microscopical appearance. The defective egg is one that does not de- 


velop properly, rather than a characteristic histologic appearance ot tissues. 
On the other hand, Robinson,®^ working with ferrets, proved that it may be 
inherent by calling attention to the death of some embryos in the same litter 
with perfectly normal ones. “Death was not due to inflammation or environ- 
ment, but simply to an incapability ox certain embr3'’03 to live and develop 
properly under conditions quite favorable to adjacent embryos." This 
incapability he attributed to structural peeuiiaritie.s. inherent in either the 
ovum or the sperm. He declared that the widespread belief that prenatffi 
death is largely, if not entirely, due to disease was erroneous, even tnough it 
had received strong support from IMall, who asserted that an embiyo wffich 
bad reached a comparatively advanced stage before it showed obffioim sign* 
of degeneration was originally normal. Robinson contended that his work 
showed this idea to be untenable, maintaining that the sperm or ovum may 
faave imisible struetimal defects which may result in a breatcdown later. 
He also said that the regression of the dead fertilized ovum is oiten eiTone- 
ously described as degeneration and given as the cause of the abortion, t 
Jias been shown also that in fitters of pigs of 12 eggs, aU suhjed to the same 
emirormeni, as many as 25 per cent of them are not good enough to reach 
bhth alive. Ova are not alike in their ability to develop in i 2 .ce m harcl- 
sliip. A similar incidence appears to be true of man and it is jpt such speci- 
mens that make up a large part of the material that the physici^ encoimteis 
m arrested pregnancies. A considerable incidence of prenatffi demh is inm- 
iable, due to the inability of the ovum and sperm or certain indiviauah to 
unite properly and this is not always due to diseases 
m the parents. The tiny egg not only possesses potenual forces which or 
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its ultiniRtG morphological characteristics and mental attainments, but also 
deteiTnine what endurance it shall have in meeting the various vicissitudes of 
life from the very beginning of its existence. I3oth inherent conditions of 
the ovum and unfavorable emdronment cause defective germ plasm, death 
of the fetus, and abortion. 

Inflammation of the Uterus —Deciduitis, inherited from a previous 
endometritis, is undoubtedly a cause of abortion, but probably not so fre- 
quently as has commonly been assumed. It is quite true that round-cell 
infiltration is found in the endometrium and decidua, so often indeed that 
many authors insist that endometritis and deciduitis are the commonest 
causes of abortion. This phase of the etiolog}^ needs to be rcstudied, not so 
much to discover whether uterine inflammation is a cause of abortion, for 
that is well established, but rather to determine how frequently it is the 
real cause. To do this, any attempt at artificial induction which would 
cause inflammation mechanically or bacteriologically must be excluded 
unequivocally", if the case is to be considered a spontaneous abortion due 
to deciduitis. 

ilall^^ found that abnormalities of the fetus resulting in abortion were 
frequently associated with, even if not necessarily caused by, uterine disease. 
The e\idence of inflammation in the endometrium and decidua is fre- 
quently so profound that one cannot doubt the preexisting disease as a cause. 
On the other hand, Huntington^^ believes that endometritis plays a very small 
part in the etiology of abortions and Verrucoli^- found, in a scries of 2307, 
that less than 1 in 25 could be traced to endometritis. Abcrnethy^ could 
establish endometritis and deciduitis by thorough microscopical study as the 
cause in only 8 per cent of his cases. Even the figures of Whitehouse,^' who 
found nearly 27 per cent with pehde inflammation, would not place inflam- 
mation as the most common cause. Inflammation of the uterus produces 
abortion in the same manner as do the endocrines, by creating an unfavor- 
able enraonment. The inflammation prohibits the formation of normal 
decidua; therefore, the nidation, nourislnnent, and development of the 
o\"um are abnormal, resulting in death of the embiyo and consequent abor- 
tion. As Streeter and IMeyer put it: 'Tt does not seem improbable that an 
inflamed endometrium can so alter the growth of an embry^o as to cause its 
death and rejection.*' 

Infectious Diseases. — ^The germs of infectious diseases and of focal infec- 
tions may" reach the endometrium tlirough the blood stream and create the 
same unfavorable em"ironmeat for the ovum as primary" uterine inflamma- 
tion. Infectious diseases sometimes, though relatively infrequently", cause 
abortion. In India, Das^ said that 38 per cent of abortions were due to 
malaria. In certain very" virulent epidemics, notably the epidemic of so- 
called ^'influenza" in 1918 and 1919, pregnant women seemed foredoomed to 
premature interruption of gestation. Ty"phoid fever (Laffont and IMele^^), 
actinomycosis (Bax^), pneumonia, appendicitis, and most other infectious 
diseases may occasionally cause abortion, but they are not usually serious 
factors. 

Brucella Abortus. When the cause of infectious abortion in cattle was 
identified as Bang's Brucella abortus, it was natural to suspect that this 
mght also be found to be a cause of abortion in women. However, only 
Carpenter and Book^^ have definitely isolated Brucella abortus from a human 



SPONTANEOUS ABORTION AND PREMATURE LABOR 


1091 


aborted fetus, although Larson and Sedgwick, DeForest,^^ Whitehouse,®^ 
and others have reported abortions in women on farms, where there were 
epidemics of infectious abortion in cattle. 

Focal infections are not common causes of abortion, but they are etio- 
logic factors frequently enough to make it advisable, particularly in habitual 
abortion, to search for infectious foci. Curtis^^ reported 3 childless women, 
who habitually aborted. They all had active foci of infection, after eradica- 
tion of which two of them' bore healthy children and the third, who had had 
11 abortions, was six months pregnant at the time of the report. Intra- 
venous injections of pregnant rabbits with hemolytic streptococci from these 
patients invariably resulted in prompt abortion. Curtis laid particular 
emphasis upon the fact that in all of his cases there were acute exacerbations 
in the old foci. The acute exacerbations were more probably the cause of 
the abortions than the chronic infections. Ruth^^ also produced abortion 
in 4 pregnant rabbits and hemorrhage in the uterus in 8 of 10 nonpregnant 
animals, with streptococci obtained from the tonsils and placentae of women 
who had repeated spontaneous abortions. In 13 rabbits, given injections of 
throat cultures from the same women ten months after tonsillectomy, no 
lesions of the uterus were seen. 

Nickel and Mussey“ injected 7 guinea-pigs with freshly isolated strep- 
tococci from foci of women who had aborted. Six of the 7 guinea-pigs aborted 


and the organism was recovered from the blood of 3 of them, from the uterus 
of 5, and from the blood of 6 of 12 aborted fetuses. 

These reports, with many others, thoroughly establish focal infections, 
especially when lighted up acutely, as causes of abortion. Here, again, the 
mechanism is the same; interference with implantation, abnormal decidua. 


death of the fetus and consequent abortion. 

Toxins. — ^Datnow^® studied histologically the placenta and its site of 
implantation, following the intravenous injection of various toxic sub- 
stances to determine the processes concerned in toxic abortion. Into the ear 
vein of rabbits he introduced colloidal lead, cadmium, selenium, aspartic 
acid, sodium aspartate. He also injected the so-called “emmenagogue oils’ of 
pennyroyal, tansy, and juniper, none of which produced abortion. All lead 
salts produced, first, coagulation necrosis of the decidua or placenta, second, 
hemorrhage into the placenta and its site and throughout the whole xderus. 
Degeneration and separation of the trophoblast subsequently occur. Bleed- 
ing appeared to be the primary cause of the abortion, rather than the 
death of the embiyo. Almost identical pathologic changes, followed by 
abortion, were produced by inducing nephritis, by Hofbauer® by giving is- 
tamine, by Morse-** by ligating the veins in one horn of the pregnant uterus 
of rabbits, and by Blair Bell* who injected lead. Zamboni reported a case of 
abortion due to corrosive sublimate and Nicolleti” one from eating poisonous 
fungi. Datnow further asserts that the same degeneration may be initia e 
by bacterial or biological toxins. Again we see that, whatever the agen , 
endocrine disturbance or infection or chemical toxins, the imme la e cause is 
always similar; interference with the decidua or placenta and consequent 
abortion. ^ u <.• k + 
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the absence of great bleeding or rapid fall in hemoglobin one would be justified 
in delaying two or three weeks to determine if the ovum is alive and growing. 
If the uterus increases, it is probably alive; if stationary or decreasing in size^ 
in all probability the fetus is dead. Delay may be avoided by determining 
whether the ovum lives by the modified Aschheim-Zondek test, which, in 
the case of death, would be negative. A positive test, however, does not 
insure a living fetus, for the placenta occasionally remains alive, nourished 
by maternal blood, after fetal death. (See Missed Abortion, p. 1105.) 

Inevitable Abortion.— If the fetus is dead, there is no need for delay in 
“clean” spontaneous abortion cases. The abortion is inevitable, so time, 
effort, blood, and the health of the patient may be conserved by terminating 
the pregnancy. The best method to employ, whether expectancy or empty- 
ing, will depend upon the amount of bleeding and the degree of dilatation 
of the cervix. If the os will admit one, or better, two fingers, the ovum 
may be separated intact or piecemeal. Any small pieces which cannot be 
grasped, may be removed by the special placental forceps or by the ring 
sponge holder. When the cervix is not sufficiently dilated, it may be enlarged 
by the finger or metal dilators under general or local anesthesia. Deliberate, 
slow stretching will avoid the tears which, when the cervix is soft, occur so 
easily. The cervix is almost never so rigid or undilatable that it cannot be 
dilated under gas anesthesia. In cases of pregnancy beyond the second 
month it may often be bisected, anteriorly, with advantage. The custom 
of accomplislung slow dilatation by packing the rigid cervix with gauze or 
by insertion of a laminaria tent, followed by curettage twenty-four hours 
later, is pernicious and dangerous. In emptying the uterus during the early 
months of gestation the entire procedure should be accomplished at one sitting. 

The danger of perforating the soft uterus is considerable. Ail instru- 
mentation of the pregnant uterus must be done with judgment, skill, 
deliberation, and gentleness. Packing the uterus after the cavity is empty 
is usually unnecessaiy and is dangerous. 


Therapeutic Abortion 


The progress of modern medicine has greatly reduced the necessity for 
therapeutic abortion. It is noteworthy that coincident with the recent 
alarming increase of criminal inductions, the justifiable indications have been 
greatly narrowed. The conscientious physician only recognizes impending 
death and life-threatening conditions as warranting deliberate teimination of 


pregnancy before viability. 

No one physician should undertake the grave responsibility of a thera- 
peutic abortion without consultation, not only for support of his judgment, 
but also to protect his reputation. Conditions which were foimerly con- 
sidered certain indications are, by the advance of our knowledge, no 
necessary; for example, marked contraction of the pelvis is now handled 
by cesarean section, ovarian tumors by removal, diabetes by dietaiy legimen 
and insulin, and exophthalmic goiter by medical and surgical tieatment. 
Cancer may not be an indication for emptying the uterus; pregnan^ is 
rare in body cancer and cervical carcinoma, if early, may be treated without 
considering the gestation. If very far advanced, no treatment will avail, 
and it may then be ignored in the interests of the child, w c s ou e 
delivered according to the conditions present at term. 
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Pregnancy, complicated by uterine myomata, rarely requires abortion. 
The possible mechanical interference need give no anxiety, tor myomectomy 
may be done when, in rare ca.s(*H, it n(»c(‘>s^ur\% or the prej^naiiey may lx; 
allowed to j'o to term and handled tis indications warrant. (Sec Cha[>- 

ters XXXIV and LVIII.) ^ ^ , 

Positive Indications for Therapeutic Abortion,— 7V;x/c \ omiluaj—An 
overwhehnin^^ inajority of cast's of hy])i‘reincsLs arc neurotic in character, and 
respond to treatment, but a few arc due to triu* toxemia so >cverc as to 
endanger the patient’s life. The comparatively recent rixo^nitiou of tlic 
neurotic basis of excessive vomiiin^. in most instances, lia?^ done tw<i valuable 
thinjts; it has rendered the tn^atment more suceesc^ful and lor that re:ison luis 
math* the recognition of the toxic casi-s easier. W hen convinced by luilurc 
to respond to therajMaitic iiH*asun*s and other evitlenee that the c;ise is toxic, 
abortion should be induced at once, (See C’hapter XXX.) 

II ijflfiiifliforin Molv. *"As soon as th(* diagnosis ol hydatid molt* is made, the 
uterus should be evacuateti promptly becau.-t* the fetus itas alrt'ady {x*rishcd, 
the hleeiling is often dangerous, the uterus may be ixTloratcd by tlie eroding 
mole and a chorion epitht'Iionia may result. 

Missed During the earl}* montlis t)f a mis.*sHl (djortion imme- 

diate therapeutic ab(»rtu>n is seldom rtajuired. Delay is often nect‘ssary to 
establish a positive diagnosis, but when tiie condition is prolongetl and the 
uterus makes no attempt to empty itself, dangers of hemorrhage*, anemia, 
invalidism and even death may make artificial emptying of the uteru-s 
advisable. 

Iten(d InsiifficicJicij, — Wh(*n a chronic nephritis is pre^enl, accompanical 
by mark(*d renal insuinciency, it is useless to delay on account of the child 
because of the great danger to the motiu*r. 

Acute Ilydramuios. — This complication occurring in the fourth or fifth 
month is not only an exceedingly painful condithm, but for the pres4.*rvation 
of the patient's life imnuaiiate evacuation of tlu* uterus is retpiirtal. 

Toxic Chorea . — Nearly all ehortais of prt'gnancy are of the ordinary 
Sydenham type, reciuiring only careful neurological management. There are 
a few, howev*er, of definit(*Iy toxic origin which will not respond to the usual 
treatment, and endanger the mother’s life. In these cases abortion is clearly 
indicated. (Sec Chapter XXIX.) 

Conditions Occasionally Requiring Therapeutic Abortion. — Tuberculosis , — 
Pulmonary tuberculosis was formerly considered a definite retison for lliera- 
peutic abortion in nearly all stages of the disease. Modern management and 
clinical experience have continually reducetl the indications until now many 
believe that tuberculosis is not an indication for evacuation of the uterus and 
all have limited the necessity to a very few eases. Nearly everyone now 
agrees that the treatment of the disease is the important thing. 

Heart Lesions, These, like tuberculosis, have a constantly narrowing 
indication, the emphasis being placed upon proper management of the 
cardiac situation rather than upon abortion. 

Uterine Ileniorrhaije. Ihis symptom is, as u rule, an indication of 
threatened abortion, but may be duo to placenta praevia or other separation 
of the placenta. If the bleeding be uncontrollable or if the percentage of 
hemoglobin steadily falls, abortion may be required. 

I ncai cei aied Retroversion of the Uterus , — In tliis condition the uterus will 
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the fetus and the time of its expulsion. In- this way it was learned that the 
dead fetus is ordinarily retained about six weeks, the retention being some- 
what shorter in the earlier, and somewhat longer in the later weeks. In 
exceptional cases retention may be very greatly prolonged (missed abortion).^’ 

Etiology —We are here not concerned with primary causes of the death 
of the fetus, but only mth the etiology of the retention. This must be con- 
sidered from two standpoints: First, why is the abortion missed? Second, 
What are the causes of the expulsion after the uterus has lain dormant so 
long? Lack of irritability of the uterus, wlrich was first suggested by von 
Graefe®^ is thought of at once — but why does it not respond to the irritation 
of the dead foreign body within it? Liepmann^^ attributes it to central 
lesions, but this will explain only the occasional case. 

Leopold, Stanley Warren, Menzies/^ Mueller,'^ Playfair, Beigel,^ 
E. FraenkeV^ Sanger, itissman,®-^ Arthur, gave theories enumerating most 
pelvic lesions from thin musculature of the uterus to atresia and stenosis of 
the cervix. Most of the suggestions were more or less fantastic and their 
variety and number only emphasize our ignorance of the cause of the re- 
tention. 

Why does the secondary abortion occur? Why should a uterus, which 
has been dormant for weeks and months, suddenly expel its contents, often 
with contractions of the greatest \iolence? The foreign body theory of 
Orloff^® and Ivanoff^- is not sufficient, for the foreign body has been present 
all the time. 

The theory of pressure on the internal os and paracervical ganglia is 
reasonable, but the theory of Ernst FraenkeP^ that the returning menstrual 
function, with its consequent congestion, causes the bleeding and contrac- 
tions is more tenable. Only the theory of Fraenkeb® even hints at a possible 
hormonal cause. 

Inasmuch as all the normal phenomena of reproductive life arc controlled 
by the endocrines, it would seem much more logical to theorize that dis- 
turbances of hormonal control may be the determining etiologic factors. 
In this connection Rongy and Arluck^^ said: “In the near future such con- 
ditions will definitely be explained as due to some derangement of the endo- 
crine system.” With all the progress in endocrinology and in spite of, or 
perhaps because of, the confusion caused by research upsetting research, the 
greatest hope of a solution lies in this field. 

Incidence, — Missed abortion undoubtedly occurs much more frequently 
than is generally supposed. Up to 1896 von Graefe^s had collected 70 cases 
and Ernst FraenkeV^ 1903, brought the collected cases up to 105. Both 
Williams^ and DeLee^^ agree that it is not an uncommon condition. The 
author of this chapter has personally seen 23 cases which, occurring in one 
limited experience, would not indicate a very great rarity. The condition, 
according to most published reports, is more common in multiparae, but in 
the author^s experience a majoiity occurred in the first pregnancy. The 

condition may even recur in the same patient (Machenhauer^ and Litzen- 
berg^^). 

Medicolegal Significance. Unjust suspicion may rest upon a married 
woman, who, in the absence of her husband, expels a fetus corresponding in 
development to a shorter time than the husband's absence, which could very 
easily be the case in the event of a missed abortion. Duncan, commenting 
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on this point, said . ^ ^ Such unfortunate misapprehensions have happened to 
women in the condition of missed abortion, which shows the importance of 
counting the term of a woman’s pregnancy not up to the time the fetus was 
discharged, but back to the time when it died.” 

Termination— Ultimately the ovum is usually expelled, but it may be 
retained for months and even years. One case of retention for twenty-eight 
years and another for fifty-two years, found at autopsy, have been reported. 
The usual termination is maceration with toxemia. iVIummification some- 
times occurs and, exceptionally, the ovum may become infiltrated with cal- 
cium salts, resulting in an intra-uterine lithopedion. Decomposition is 
common, but putrefaction is rare. Although infection is infrequent, an un- 
recognized missed abortion is sometimes brought to fight by the appearance 
of an inexplicable sepsis months after the death of the fetus. 

Polano®^ and Ludwig Fraenkel assert the possibility of complete resorp- 
tion of the entire ovum. The author has seen several cases with the entire 
disappearance of the embryo in an otherwise intact ovum (Fig. 512). Ab- 
sorption cannot take place after the tenth or twelfth week (Edgar). Skele- 
tonization is a termination in which only the bones of the fetus are found 
within the uterus (Rosenkranz®^). Only 10 cases are reported in the litera- 
ture, up to 1928. 

Pa^ology. — Bleeding may be absent but is a frequent finding, giving the 
ovum the appearance of a hematoma mole. In the placenta infarcts are 
numerous, sometimes occupying nearly the whole organ, suggesting the prob- 
able cause of death of the fetus. Degeneration of various kinds and grades 
is the rule. Ohlbaum^^ found fatty degeneration of the entire ovum. The 
placenta is usually hard, dry, shrivelled, tough, of a red or whitish-yellow, or 
waxy appearance. Logically, the longer the retention, the greater and more 
varied are the manifestations of degeneration. When the fetal circulation is 
interrupted there occurs a thickening of the blood vessel intima, gradually 
obliterating the fetal intravillous blood vessels. The epithelium of the villi 
atrophies because it is robbed of its nourishment. The chorion epithelium 
may, however, be nourished for a time by the maternal intervillous circula- 
tion, delaying the degenerative process, which is largely hyaline. Calcium 
deposits occur first in the surrounding fibrin layer, later involving the tissues 
within the villi. One of the great dangers of missed abortion is degen- 
eration of the uterine blood vessels and the neighboring wall, which may be so 
completely destroyed that uncontrollable hemorrhage results (Rosenstein®®). 

The amount of amniotic fluid present depends upon the age of the ovum 
at death and the length of time it has been retained in the uterus. Disap- 
pearance or marked diminution of the amniotic fluid without rupture of the 
membranes is the rule. Occasionally a dropsical ovum is observed (Seitz^®). 
In cases of retention for any considerable length of time, a deposit of connec- 
tive tissue is nearly always found, which may be in an amount sufficient to 
be called sclerosis of the placenta (Garrigues, Rosenstein®®). 

There is frequently a discrepancy between the size of the placenta and 
the age of the fetus, the former being often as large as the placenta of a fetus 
a month or more older than the one found. This is due to connective tissue 
increase, hemorrhages into the placenta and the curious true growth of the 
placenta after the death of the fetus. When the fetus dies, especially in the 
early weeks, the chorion and decidua may go on growing because they are 
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nouiisliGci by tliG iiiRtGrDRl blood circulRting in tlip intorvillous spRC6S, wbich 
may continue for a long time. La Verge observed karyokinesis, indicating 
cell multiplication 1 atbei tban bypertropliy, Lbe Langbans or inner layer of 
the villous epitheliumj which is not in direct contact with maternal blood, 
undergoes early coagulation necrosis; but the outer syncytial layer, bathed 
in maternal blood, is preseiA^ed much longer, until thrombosis takes place, 
shutting off the blood supply to the intervillous spaces. 



Fig. 513. — Missed abortion showing retention of the complete ovum with soft parts of the 
fetus almost entirely absorbed. “Skeletonization” is nearly complete. (After Bumm.) 

In the second half of pregnancy von Franque asserts that the phenomenon 
of continued growth, after the death of the fetus, does not occur. That the 
placenta lives and grows, at least in the early months after the death of the 
fetus, has been proved by Mal^^ Physalix/^ Giocomini,"'^ and LaVerge.^® 
Microscopical studies show all stages of necrosis and degeneration of 
tissues, placenta, decidua, amnion, blood vessels, the fetus and even uterine 
walls. The villi have almost no vessels and thrombosis rarely occurs; The 
stroma of the villi is fibrotic everywhere and in varying stages of hyaline 
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sistoncy has not that chRmctci'istic clastic softness, peculiar to normal preg- 
nancy, neither is^ it hard, like a fibroid, but rather between the two. Re- 
gressive changes in the breasts also take place* The patient often mistakes 
the occasional hemorrhages for irregular menstruation. She seeks the advice 
of hei physician because of her unaccountable increasing invalidism, which 
begins usually with malaise, anorexia, or headache, followed by loss of weight, 
chilliness, a foul taste in the mouth, a bearing-down weight 'dike a stone in 
the abdomen,'' All of these symptoms increase until the patient is, indeed, 



an invalid with an afternoon fever and a victim of grave anemia out of 
all proportion to her loss of blood* In some cases symptoms of mental 
derangement appear. Hemorrhage, in some form or other, is usually an 
accompaniment of missed abortion, but is an inconstant and confusing sjmp- 
tom, and on the other hand the bleeding may constitute a very grave darker. 
Upon examination or other manipulation or at the time of expulsion 
may be a violent hemorrhage, or no bleeding at all, Duncan^^ reported the 
loss of a quart of blood following the introduction of a tent. Bleeding at e 
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Chorionic villi, floating, 499 
free, 466 

plasmotrophoblast of, 467 
primary, 447, 458 
secondary, 449, 458 
true, 449, 458, 466 
Chromatin granules, 387 
Chromosomes, 387 
as bearers of heredity, 388, 389 
diploid number, 390 
equation division, 389 
haploid number, 390 
in determination of sex, 394 
maturation divisions, 389 
mitotic division, 387, 388 
reduction division, 387, 389 
synapsis of, 389 
Churchill, Fleetwood, 192 
Circulation, fetal, 438, 439, 474, 519, 906-913 
capillary scalp test of, in labor, 824 
general plan, 909 
heart measurements and, 910-913 
Patten's studies, 906 
postnatal changes, 875, 913-92S 
Patten's studies, 913 
theory of gradual rerouting of major 
blood currents, 915-927 
traditional theories, 913-915 
theories of, 906 
in embryo, beginning of, 437 
description of, 438, 439 
in labor, 979 
intervillous, 470, 471 
of newborn child, 875, 913 
peripheral, in pregnancy, 979 
placental, 470, 474 
Circulatory arc of embryo, 437 
organs of newborn child, 875, 913 
system, changes in, in pregnancy, 622, 978 
diseases of, in pregnancy, 978 
embrj’^ological development, 432 
Circumference, fronto-oecipital, 517 
mentolambda, 518 
of fetal head, 517 
suboccipitobregmatic, 517 
Cirrhosis of placenta, 482 
Clarke, John, and puerperal fever, 108 
Clarke, Joseph, 121 
Clarke, Sir Charles Mansfield, 192 
Clasmatocytes of parametrium, 629, 631 
Clavicle, birth fracture of, 885 
Clay, Charles, 193 

Cleavage divisions of fertilized ovum, 401 
Cleft, pudendal, 204 
urogenital, 276 
ventral, fetal, 547 
Clements, William, 48 
Climacterium, 298 

Climatic factor in onset of menopause, 298, 
299 

of puberty, 290, 291 
Cline, Henry, 152 
Clitoridai artery, 245 
veins, 246 
Clitoris, 204, 206 
body of, 206 

changes in, at menopause, 304 
crura of, 206 


Clitoris, deep artery of, 245 
veins of, 246 
dorsal artery of, 245 
nerve of, 249 
vein of, 246 
erectile tissue of, 206 
fascia of, 206 
formation of, 585 
frenum of, 203 
glans of, 206 
prepuce of, 203 
septum of, 206 
suspensory ligament of, 206 
Cloaca, 581 

Cloaca! membrane, 581 
opening in embryo, 432 
tubercle, 582 
Cloquet's node, 247 
Closing ring, subchorial, 468 
Glossy, Samuel, 160 
Clothing in pregnancy, 699, 718 
! of newborn child, 726 
; Coccj’^geus muscle, 197, 250 
Coccyx, 270 
Coelom, 421 
extra-embryonic, 421 
intra-embryonic, 421 
Coitus, 375 
afterglow, 377 
amatory prelude, 376 
definition and purpose, 375 
during pregnancy, 707, 725 
normS frequency of, 377 
optimum time for fertilization purposes, 
379 

technic of, 375 
Cole, Abdiah, 8 

Collecting duct of mesonephros, 562 
of pronephros, 558 

College of Physicians and Surgeons, New 
York, early professors of midwifery in, 162 
Colleges, medical, American, midwifery and 
gynecology departments in, history of, 170 
Colles' fascia, 205 

Collins, Robert, and prevention of puerperal 
fever, 121-125 

Colloid goiter in pregnancy, 950 
Colon descendens, 221 
pelvic, 221 
sigmoid, 221 

Colostrum, 640, 646, 858 
and milk, comparison of, 646, 647 
corpuscles, 646 
function of, 647 

Columbia University, midwifery instruction 
in, early history of, 160-164 
Columbus' contribution to knowledge of 
bony pelvis, 268 
Columnae rugarum, 229 
Commissura labiorum anterior, 203 
posterior, 203 

Commissures, pudendal, 203 
Common cardinal veins, 436 
Compact layer of uterine mucosa, changes in 
pregnancy, 462 

Compartment, perineal, deep, 211 
superficial, 205 

Complemental feeding of newborn, 890-892 
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Cyclical changes in vaginal mucosa, 324 
Cysterna chyli, 247 
Cystic degeneration of ovary, 331 
Cystitis in piierperium, 868 
Cysts, hydatid, in pregnancy, 1074 
hymenal, in newborn child, 878 
of amnion, 481 

of ovary, hydx’amnion and, differentiation, 
479 

of placenta, 487 
Cytotrophoblast, 446, 448 
of chorionic villi, 467 


Dakin, Henry Drysdale, 121 
Dalcin's solution, history of, 120 
Danforth^s suggestions to pregnant women, 
717 

Dasyurus, oestrous cycle in, 364 
Decidua, 461, 637 

abnormalities of, abortion due to, 1086 
basalis, 462, 464 
capsularis, 462, 463 

changes in, as cause of onset of labor, 742 
diffuse thickening of, 509 
diseases of, 509 

ectopic, in ovaiy in pregnancy, 640 
in peritoneum in pregnancy, 639 
glandular hyperplasia of, 509 
inftammation of, 509 
marginalis, 462 
parietahs, 462 
reflexa, 462 
serotina, 462, 464 

tissue pathology of, in abortion, 1098 
vera, 462 

Decidual cells, 462 
membranes, 461 
formation of, 461 
pillars, 470 

tuberculosis of placenta, 494 
Deciduitis, 509 
abortion due to, 1090, 1098 
clinical aspects, 510 
treatment, 510 
Deep artery of clitoris, 245 
perineal compartment, 211 
transverse perineal muscle, 211 
veins of clitoris, 246 
Definitive germ cells, 385 
Deflexion attitudes of fetus, diagnosis, 610 
Dehydration temperatoe in newborn child, 
894 

Delayed menopause, 299 
Deliveiy of fetus, 815 
of head, 818 
of placenta, 836 
of shoulders, 825, 826 

Democritus^ uterine ferment theory of 
menstruation, 279 
Denman, Thomas, 41, 42 
and puerperal fever, 111 
Dental care in pregnancy, 679, 700 
Dermatome, 424 
Desaguliers, Jolin Theophilus, 27 
Descent of fetal head in labor, 777 
De Suyger, 14 

Development of embryo, early, 401 


Deventer, Henry A., 13 
Deventer^s contribution to knowledge of 
bony pelvis, 268 
Dewees, William P., 156, 157 
DeWind, Paulus, 59 

DeWind’s contribution to knowledge of 
bony pelvis, 268 

Dextrose, intravenous injection of, in eclamp- 
sia, 1050, 1051 

in nausea and vomiting of pregnancy, 
1016, 1017 

to produce diuresis in preeclamptic 
toxemia, 1035 

rectal administration, in nausea and 
vomiting of pregnancy, 1015 
Diabetes insipidus in pregnancy, 963 
meliitus in pregnancy, 957 
insulin and, 958, 959 
management, 958, 959 
occurrence of pregnancy in, 957 
Diagnosis of pregnancy, 643 
Diagonal conjugate diameter, 273, 274, 686, 
687, 776 

Diameters of fetal head, 276, 517 
biparietal, 276, 517 
bitemporal, 276, 517 
fronto-occipital, 517 
mentO“Occipital, 517 
occipitofrontal, 276 
occipitomental, 276 
suboccipitobregmatic, 276, 517 
pelvic, 271, 776 
anatomical conjugate, 273, 776 
anteroposterior, of outlet, 690 
Baudelocque^s, 271, 683 
bi trochanteric, 683 
conjugate, 273 

diagonal conjugate, 273, 274, 686, 687, 
776 

external conjugate, 271, 683 
oblique, 271, 272, 686 
inlet, 774 

intercristal, 271, 683 
internal oblique, 274, 686 
interspinous, 271, 682 
intertrochanteric, 272, 683 
measurement of, 681 
normal conjugate, 273,. 274 
oblique, 686 

obstetrical conjugate, 273, 776 
taking by :r-ray, 714 
transverse, of inlet, 274, 688 
true conjugate, 269, 273, 686 
Diaphragm, pelvic, 197, 213, 351 

fascia of, inferior and superior, 213 
urogenital, 208 

inferior fascia of, 210 
superior fascia of, 211 
Diaphragma pelvis, 213 
urogenitales, 210 

Diaphragmatic fascia, anal layer of, 213 
visceral layer of, 215 

Diarrhea, transitional, in newborn child, 877 
Dicephalus, 547 
Diencephalon, 428 

Diercks* studies on cyclical changes in vaginal 
mucosa, 325 

Diet during pregnancy, 691, 718 



1126 


Sth4 


092 


'■"^Ser^rp'eS’^f^cos 


^f^z:::r''-zj sSviir’s^‘ 

on'" cenTv , P'^'^Snancv / in dovdn^^‘^ °1, SGC, 

4P^C;;:-/^®‘''*'«- 

“Oij-Qpx- ^ ^6 / ^GVo/n»n,*^' 

SaF^Sr PS^BS^ 

n^”^!'S'‘S Of 

^^'^«i'ectt.’°^Pre..„,,„,. .^?°opiJori °^' P' 


/ ^nve/on,f^’ ^OC 

Ppc<S‘'°"s to"4aie^?S’ GOO 


r);t°'®PPa, J03 /■Duof?^''’' ~5;-. 3o"i®Pi of evn 7 °"’ 

S»?r4j«Xi„, ’ “ «/«:,- 

_ “'“ '■“ wSSo^” ■'-. .0 


an[[°t, ^-'Piela oa- « 

/f 

/ji 

rf; / 

~13 / 

/ -■ 

j.pou^b:%. / 

^ “sJas^, ttfn- / 

I i)A»A 


^g^a,of 


j '\T‘^^^l. embryo,, - 

^“'626 posterior ,., 

^^^Pi3-seaJ 



INDEX 


1127 


Eclampsia in course of labor, 1053 
incidence, 103S 

induction of prcniature labor in, 1053 
insulin in, 1050 

intravenous injection of ducose in, 1050. 
1051 

liver therapy in, 1050 
inagnesiuin sulphate in, 1050, 1052 
metabolic disturbances as cause, 10*i0 
Mussey and Randall's treatment, 1051 
pathology, 10-M 

physiologic chemical changes in body as 
cause, 1011 
placental causes, IDll 
postpartum, 1051 
prodromal symptoms, 10*12 
prognosis, 10*13 
recurrent, 1013 
renid lesions in, 10*1*1, 10*17 
rotunda method in, 1050 
sedatives in, 1010, 1051 
StroganolT's treatment, 1019 
symptoms, 1012 
treatment, 10*1 S 
uremia as cause, 1039 
urinary infections as cause, 1039 

Eclamptic convulsions, 10*12 

Ectoderm, lOS 
biisal, -HO, *108 

Ectopic decidual formation in ovary in 
pregnane}', 010 

in peritoneum in pregnancy, 030 
pregnancy, abortion aiul, dilTerentiation, 
IlOf 

GifTard's ciiso, 22 

Ectromelia, 51*1 

Eclrojjion, cervical, postpartal, canter}' 
treatment, S02 

Edema in preeclamptic toxemia, 102S 
hidden, 1028 
management, 1035 
in i>reinaturity, SOS 
of fetus, general, 537 
of placenta, 190 
of umbilical cord, 50S 

ElTacerneat of ceiadx in labor, 751, 752, 79S, ; 


709 

Ehrenfest's conclusions on menstruation 
after labor, S71 

Ei.scnnmnn, Gottfried E., 127-129 
Electricity in g}uiecolog}', histor}r of use, 1S7 
Elephantiasis congenita cystica, 5*17 
Else, Joseph, 152 

Embolism, pulmonar}', in pregnancy, 9S5 
Embryo and cndoinctriuin, early relations 
between, 110 
BartchneJi's, 413 
bhustodcnnic vesicle stage, 103 
Bryce-Tcachcr, llo—llO, 451, 453 
circulation of blood in, beginning of, 437 
description of, 138, 139 
Corner's, 411 

developinent of, vitamin factor in, 735, 737 
dilTerentiation of blastodermic vesicle, 403 
of cephalic region, 415 
of mesoderm, *120 
of trunk region, 419 
diseases of, 477, 523, 527 


Embryo, diseases of, abortion in relation to, 
5*15, 516, 1088, 1098 
early development of, 401 
embr}^otrophic stage, 446 
establisliment of body, 411 
of circulatory system, 432 
of digestive system, 429 
of germ layers, 408 
of nervous system, 425 
of organ systems, 425 
flexion of, 420 
Fnissi, 4*19 

hemotrophic stage, 450 
Henser's, 414 

implantation of, in uterine mucosa, 442 
inner cell mass stage, 405, 406 
Matecr, 448, 449 
Miller's, 405, 406, 445, 447 
morula stage, 403 
nutrition of, 438 
embryotrophic, *146 
liemotrophic, 450 
of eighteen days, 413 
of five weel^, 416 
of four weelcs, 414 
of fourteen days, 412 
of seven weeks, 418 
of six weeks, 417 
of ten clays, 407 
of thirty days, 415 
of three weeks, 414 
Payne’s, 413 

penetration of, into endometrium, 444 
Peter's, 405, 411, 447, *148, 451 
primitive streak stage, 411, 412 
regional flexures of, 420 
segmentation cavity, 403 
Spec's, 451, 452 

tissue pathology of, in abortion, 1098 
transitional stage, *105, 408 
trophoblastic stage, 446 
von MoIIendorfs, 447 

Embryology of female generative tract, 557 
Embryonal period, fetal anomalies originat- 
ing in, 523, 527 
Embryonic body cavity, 421 
disc, 411 

Embryotvoph, -1*16, 447 
Embryotrophic nutrition of embryo, 446 
Emesis of pregnancy, 1006 
Emmet, Thomas x\ddis, 1S3-1S5 
Emmet's operation, history of, 184, 185 
Enamel formation of temporary teeth in 
fetus, 517 

Enchondromata, multiple, fetal, 539 
Endocardial tubes of embryo, 434 
Endocarditis, acute and subacute, in preg- 
nancy, 984 

Endocardium of embryo, 434 
Endocrine disturbances as cause of abortion, 
1086 

as cause of eclampsia, 1040 
glands of newborn child, 878 

tumors of, as cause of precocious men- 
struation, 295 

Endometritis deciduae, acute, 509 
atrophic, 509 
catarrhalis, 509 


1128 


INDEX 


Endometritis deciduae glandulare, 509 
tuberous or polj'poid, 509, 510 
exanthematica, 998 
Endometrium, 224 

abnormalities of, abortion due to, 10S6 
and ernbrj’o, early relations between, 446 
cyclical changes in, 30S 
Gebhard’s theory, 306 
Hitschmann and Adler's studies, 306, 
305 

Schroder's studies, 306, 314 
epithelium of, 307 
glands of, 307 
historical data, 306 

h>T>erplasia of, abortion and, differentia- 
tion, 1101 

implantation of embr>'o in, 442 
in relation to menstrual cj'cle, historical 
data, 2S1 

interval phase, 309 
menstruating or bleeding phase, 314 
penetration of, by embrj'o, 444 
postmenstrual phase, 30S 
pregra^-id, premenstrual, prededdual or 
^recretory phase, 309 
senile, 303 
stroma of, 307 

structure of, in relation to menstruation, 
307 

Endopehic fascia, 251 j 

Enema in labor, 793 j 

in puerperium, S57 

Engagement of fetal head in labor, 767, 
771 

of presenting part in labor, diagnosis, 795, 
796 

by abdominal palpation, 796, 797 
Engelmann, George Julius, 1S7 
En^e and Smith's demonstration of pituitary 
role in menstruation, 2S2, 347 
Engorgement of breasts in newborn, SS3 
in puerperium, SoS 
lack of, in premature infants, 893 
Entoderm, 403 

Environment and heredity, influence of, on 
individual characteristics, 3S3 
Epidid\Tnis, development of, 5^ 
Epiinyocardium of embrj'o, 434, 435 
Episiotomy, indications for, S16 
median, S16 
mediolateral, S17 
repair of, S42 
su^ested by Quid, 25 
Epithdium, endometrial, 307 
germinal, proliferations from, 385 
tubal, cyclical changes in, 319 
Epoophoron, 238 
development of, 592 
Equation division of chromosomes, 389 
Erb's paralysis, 885 
Erectile tissue of clitoris, 206 
Erector clitoridis, 20S 
Ergot, first use of, in obstetrics, 171 
in labor, 831 

Er^'sipelas and puerperal fever, relation be- 
tween, 110, 112, 113 
in pregnancy, 1000 

Erj’throcytes during menstrual cycle, 286 


Erv'throcytes, sedimentation rate, in preg- 
nancy, 623, 654, 699, 963, 964 
Ether anesthesia in labor, Sll 

Channing's early work on, 167, 16S 
Ethylene-ox>*gen anesthesia in labor, Sll 
Evans and Long's demonstration of pitui- 
tary role in menstruation, 347 
Examination, abdominal, in labor, 795 
^al in pregnancy, 717 
in puerperium, ^2 
obstetricaJ, 795 
pelvic, in pregnancj", 681 
physical, in pregnancy, 679 
rectal, in labor, 796 
roentgenological, in pregnancy, 710 
vaginal, final, in pregnancy, 717 

in diagnosis of fetal presentation and 
position, 611 
in labor, 802 

j Exanthemata of fetus, 530 
Excavatio recto-uterina, 21S 
vesico-uterina, 218 
Excretory* products of fetus, 519 
Exercise during pregnane^", 694, 718 
in puerperium, SCO 

Exostoses, cartilaginous, multiple, fetal, 538 
Expression of placenta, methods, 835-^8 
Expulsion of placenta in lal>or, 754, 790, 834, 
835 

Duncan's mechanism, 757, 758, 790, 
'01 

Schultze's mechanism, 756, 757, 790, 
791 

External anal sphincter, 200 
conjugate diameter, 271, 683 
genitalia, development of, 582 
oblique diameter, left, 272, 686 
right, 271, 

03 of uterus, 223 
sphincter of anus, 222 
Extra-embr>’onic coelom, 421 
membranes, 421 

Extramembranous pregnane 510, 511 
Extraperitoncal tissue, 218 
Extraregional germ cells, 5S6 
Ex4ra-uterine pregnancy, historical, 151-154 
Exi;remitas tubaria of ovary', 235 
uterina of ovary', 235 
Extremities, fased, in fetus, 544 
Eyes, embiy'ological development, 417 
of newborn child, treatment, 828 


Face, asymmetry of, in newborn child, SSO, 
SSI 

presentation, 598, 601 
varieties, 604 

Facial paralysis in newborn child, S&4 
Facies intestinalis of uterus, 222 
vesicalis of uterus, 222 
Fallopian tubes, 231. See also Uterine tubes, 
Fasbender, Heinrich, 44 
Fascia, anal, 213 
Camper's, 205 
clitoridis, 206 
Colies', 205 

diaphragmatic, anal layer of, 213 
visceral layer of, 215 
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Fascia diaphragmatis pelvis inferior, 213 
superior, 215 
urogenitalis inferior, 210 
superior, 211 
endopelvic, 251 
ischiorectal, 213 
obturator, 250 

tendinous arch of, 251 
of pelvis, 250 
perineal superficial, 205 
Scarpa^s, 205 

Fat necrosis, subcutaneous, of newborn, 884 
Feeding, artificial, of newborn, 893 
breast, 859, 860 

conditions which may prevent, 893 
discontinuing, 863 
frequency of, 863, 891 
in presence of sore, defective, or cracked 
nipples, 893 

complemental, before lactation is estab- 
lished, 890, 891 

when breast supply is inadequate, 892 
of newborn infant, 890 
of premature infants, 899, 900 j 

Felix’s classification of germ cells, 586 
Female sex hormone, 351, 353 
Feminin, 351 

Femoral cutaneous nerve, posterior, 249 
Femur, birth fractures of, 886 
Ferment, uterine, theor}’’ of menstruation, 
279 

Fernelius, John, 8 
Ferret, oestrous cycle in, 367 
Fertilization, 381, 397 
Fervor uterinus, 279 
Festooning of fetal membranes, 755 
Fetal ovoid, changes in, in labor, 754 
Fetus, acar^'ac, 942 
achondroplasia of, 538 
agenesia of, 543 

amniotic fluid and, relations between, 519 
anasarca of, 536 
anatomy of, 513 
anomalies of, 540 

and abortion, 545, 1098 
diagnosis by x-ray, 713 
originating in embryonal period, 523, 527 
in fetal period, 524 ^ 
in germinal period, 523, 527 
in neofetal period, 524 
appendages, diseases of, 477 
arthrogryposis multiplex of, 539 
ascites of, 536 
asphyxia of, 547, 548 
aspiration of fluid by, 547, 54S 
attitude of, 596 
birth injuries of, 547, 553, 883 

intracranial, 54^552, 887-890 
causes, 550 
body, birth of, 785 
bones, development of, 513 
diseases of, 538 
fractures of, in labor, 885 
tumors of, 538 

cartilaginous exostoses of, multiple, 538^ 
central nervous system, birth injury of, 548 
cephalic prominence, 607 
circulation, 438, 439, 474, 519, 906-913 


Fetus, circulation, capillary scalp test in 
labor, 824 
general plan, 909 
heart measurements and, 910-913 
Patten’s studies, 906 
postnatal changes, S75, 913-92S 
Patten’s studies, 913 
theory of gradual rerouting of 
major blood currents, 915-927 
traditional theories, 913-915 
theories of, 906 
compressus, 942 
cranial stress, at birth, 550 
craniorachitism of, 544 
craniotabes of, 544 
cretinism in, 539 
death of, causes, 554 
roentgenological diagnosis, 715 
defects associated with major malforma- 
tions, monsters, and fused multiple 
pre^ancies, 545 

deflexion attitudes, diagnosis, 610 
delivery of, 815 
diseases of, 521, 528 
classification, 530 
environmental factors, 529 
idiopathic, 536 
placenta in relation to, 529 
practical application of facts and the- 
ories on, 553 
transmitted, 530 
dwarfism of, 538, 540 
edema of, general, 537 
effects of placental tumor upon, 491 
enamel formation of temporary teeth in, 
517 

enchondromata of, multiple, 539 
exanthemata of, 530 
excretory products of, 519 
foramen ovale, measurements of, 907 
restricted functional orifice of, 90S 
stenosis of, 908 

fractures in, at birth, 549, 550 
fused extremities in, 544 
gastro-intestinal system of, 520 
gigantism of, 521, 540 
growth of, factors influencing, 521 
in length and weight, table showing, 520 
placental factor in, 521 
habitus of, 596 
head, birth of, 784 
birth injuries of, 549 
circumferences, 517 
delivery of, 818 
descent of, in labor, 777 
diameters, 275, 276, 517 
disengagement of, in labor, 784 
engagement of, in labor, 795, 800 
extension of, in labor, 784 
flexion of, in labor, 767, 768 
in hollow of sacrum, mechanism of labor, 
788 

measurements of, 275, 276, 517 
molding of, in labor, 767, 774 

as 3 Tiimetries due to, in newborn, 
880 

in relation to intracranial injuries, 
550 
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Fetus, head, nonengagement of, in labor, 
diagnosis, 797, SOO 
rotation of, eNternal, in labor, 785 
internal, in labor, 778 ... 

structure of, in relation to birth injuries, 
550, 551 

heart, course of blood through, 906 
measurements of, 910 
postnatal changes in, 913-927 
tones of, as sign of pregnancy, G65 
in diagnosis of position, 609, 611 
in labor, 807 
height of, abnormal, 540 
hydrocephalus of, 543 
roentgen diagnosis, 713 
ichthyosis of, 537 

immature and premature, differentiation, 
521 

infection of, at birth, 548 
injuries of, at birth, 547-553, 883, SS7 
intracranial hemorrhage in, 551 
injuries of, at birth, 54S-552, 887-890 
causes, 550 

length of, Alilfeld’s method of measuring, 
710 

month to month, 520 
lithopedion formation, 1098 
local defects and anomalies of develop- 
ment, 543 
malaria in, 531 
malformations of, 540 
abortion in relation to, 545, 1098 
maturity of, as cause of onset of labor, 743 
measles in, 531 

membranes, development of, 450 
diseases of, 477 
festooning of, 755 
rupture of, in labor, 794, 812 
artificial, 813 
mongolism in, 539 

movements of, as sign of pregnancy, 670 

myxedema of, 538 

nervous system of, 520 

nutrition of, 474, 518 

ossification centers, 513, 514 

in diagnosis of maturity, 518 
time of appearance of, 514, 515 
osteochondritis, sjT^hilitica in, 533, 535 
osteopsathyrosis of, 538 
physiology of, 513 

placenta and, relations between, 518 
point of direction, 603 
papyi'aceous, 941, 942 
position of, 596, 603. See also Positioji, 
presentation of, 596, 597. See also Prcscn- 
tation. 

respiratory system of, 519 
rickets of, 538 
sanguinolentus, 1098 
scarlet fever in, 531 
sepsis of, 531 
sex of, determination, 707 
shoulders, birth of, 785 
delivery of, 825, 826 
size of, factors influencing, 521 
skeletal development, 513 
skull, changes in, abnormal, 543 
circumferences, 517 


Fetus, skull, development, 516 
diameters of, 275, 270, 517 
fontanels of, 516 
fractures at birth, 549^ 
measurements, 275, 270, 517 
stress bands of, 551 
sutures of, 516 
smallpox in, 530 
syphilis of, 532 

abortion due to, 532, 533, 1098 
as cause of inallonnations, 532, 533 
changes in body organs and systems, 
o34, o3ij 
in placenta, 533 
in umbilical cord, 533 
cutaneous changes in, 534 
effects, factors influencing, 532 
skeletal changes in, 533, 535 
tissue pathology of, in abortion, 1098 
toxicological states, transmitted, 535 
tuberculosis of, 531 

secondary to maternal tuberculosis, 976, 
977 

typhoid fever in, 531 
undersized, explanation of, 521 
ventral clefts of, 5-17 
weight of, month to month, 520 
Fever in newborn child as sign of intra- 
cranial injury, 880 
in puerperium, 86^1 
transitory, in newborn child, 894 
Fibrillation, auricular, in pregnancy, 9S2 
Fibrin, canalized, of placenta, 468 
Fibrinogen content of blood in pregnancy, 
690 

Fibrinoid material, placental, 468 
striae of trophoblast, 419 
I Fibroids of uterus, abortion due to, 1092 
, Atlec^s pioneer work, 189 

in pregnancy, management, 1073, 1074 
Fibrous coat of vagina, 231 
Fimbria ovarica, 233 
origin of, 568 
tuba, 233 

Fisher, John D., 130 

Fissures of nipples, problem of feeding in- 
fant, 893 
treatment, 863 
urogenital, 204 
Fistula, cervical, 419 
umbilical, formation of, 454 
uterine method of Reynolds of studying 
uterus in vivo, 364 

vesicovaginal, Sims* operation, history of, 
179-182 

Flamant, R. P., 173 
Flashes of heat at menopause, 300 
Fleshy mole, 1099 
Flexion of embryo, 420 
of fetal head in labor, 767, 768 
Flexures, regional, of embryo, 420 
sigmoid, 221 

Floating chorionic villi, 499 
Fludd, Robert, 46 
Flushes, hot, of menopause, 300 
Focal infections as cause of abortions, 701, 
1091 * ’ 

in pregnancy, 679 
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Focal infections in relation to pyelitis of 
pregnancy, 730 
Fold, Douglas^ 218 
genital, 5l>4, 565 
inguinal, 566 
mesoneplu’ic, 564, 565 
palmate, of cervix, 223, 224 
rectal, internal, 221 
recto-uterine, 218 
umbilical, lateral, 215 
middle, 215 
urogenital, 564 
development of, 563, 564 
Follicle, atretic, 327, 331 
graafian, 327 

development and maturation of, 237, 327 
origin, growth, and ruptui’e of, diagram 
showing, 386 
nabothian, 225 
primary, 501 
primordial, 327 

Follicular hormone, discovery of, 349 
hypophyseal relations, 353 
importance of, in cycle, 352, 353 
phase of menstrual cycle, 349 
Folliculi oophori primarii, 237 
vesiculosi graafi, 237 
Folliculin, 351 

deficiency as cause of abortion, 1086 
Fontanel, 516 
anterior, 516, 517 
frontal, 516 
mastoid, 516 
occipital, 516 
posterior, 517 
sphenoid, 516 

Fontes^ studies on onset of labor, 746 
Fonticulus frontalis, 516 
mastoideus, 516 
occipitalis, 516 
sphenoidalis, 516 
Foods, caloric values, 720-723 
Foot presentation, 598 

Guillemeau's early method in, 72 
Maui-iceau^s early method, 79 
Foramen infrapiriforme, 276 
ischiadicus inajiLS, 276 
ovale, closure of, postnatal, 918-927 
fetal, measurements of, 907 

restricted functional orifice of, 90S 
stenosis of, 90S 
sciatic, 197 
suprapiriforme, 276 

Forceps, Burton's, historical data, 67, 68 
Butter's, historical data, 60 
Chamberlen, historical data, 44-56 
Chapman's, historical data, 61-63 
delivery, Burton's description of, 67 
Pugh's description of, 66 
development of, 44 
Drinkwater's, 55 
Dusee's, historical data, 59 
Giffard's. historical data, 60, 61 
Gr^goire's, historical data, 59, 60 
history of, 44 
Kielland's, 68 

Levret's, historical data, 63, 64 
Palfyn’s, historical data, 56-58 
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F orceps, pelvic cuiwe, invention of, 63, 65, 69 
Pugh's, historical data, 63-66 
Smeilie's, historical data, 66 
Tarnier's, historical data, 68 
Forces concerned in labor, 748 
Forebraiii, 428 
Foregut, 429 
Fornix vaginae, 227 
Fossa iliaca, 276 
ischiorectal, 200 
anterior recess of, 213 
navicularis, 204 
ovalis, 247 
ovarii, 235 
paravesical, 215 
supravesical, 242 

Foster, Edward, and puerperal fever, 107 
Fothergill, John, 151 
Fourchette, 204 
Fovea, inguinal, lateral, 242 
medial, 242 
Foveola coccygea, 256 
Fowler, George Ryerson, 102 
Fowler’s position, 102 
Foxe, Simeon, 48 
Fractures, birth, 549, 550, 885 
of clavicle, 885 
of cranial bones, 549, 886 
of femur, 886 
of humerus, 886 

Fraenkel's studies on menstruation, 281 
Francis, John W., 42, 165 
Frankel's disease of placenta, 533, 534 
Frank-Nothan test for pregnancy, 651 
Frank's studies on endocrine factors in 
abortion, 1087 

on ovarian foUicle hormone, 281, 349 
Fraser and Bloomfield's work on develop- 
ment of vagina, 577 
Frassi embiyo, 449 
Fratei'nal twins, 931, 932 
' Fi'encli gynecology, development of, 190 
I midwifery, development of, from Pare to 
Baudelocque, 69 
Frenuimn clitoridis, 203 
development of, 585 
labiorum pudendi, 204 
Fremim, 203 

Friedman's test for pregnancy, 662 
Frontal bone, ossification of, 516 
fontanel, 516 

Fronfco-occipital circumference, 51 
diameter, 517 
Fuller, Mrs., 144 
Fundus uteri, 222 

development of, 570 
vesicae, 219 

Funic souffle of pregnancy, 665 
Fused extremities in fetus, 544 
twins, 545, 546 


Galactogogues, 859 

Galen's plethora theory of menstruation, 279 
theory of onset of labor, 742 
Gallstones in pregnancy, 987 
Gametes, 382. See also Germ cells. 

Ganglia sacralia, 248 
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Monilia \nilvovaginitb in pregpncy, 1051 
Aioiike>>, op-trous cycle in, '^09 
MonotrernaUi, oestrous cycle in, 3G4 
Monro. Alexander, 147 
Moa^ pubi-, 203 
veneris, 203 

change-s in, at menopause, 304 
at pul>eny, 202 
Moaners, .>10 

arnmon m produc tion of, o2S 
caa-e of, o41, 5-12 
eku^ification, 540 
clefeets of, loeal, 543 
major. 545 

development of, in embrj’onal period, 523, 
527, 52.S 

diagno-i.- by j-ray, 713 
double, 541 
cam^e of. 541 

roentgenologic diagnosis, 713 
faulty implantation of ovum as cau*e, 52S 
formation of. the ones of, 528 
in relation to abortion, o-lo, lOSO 
MaubrayV conception of, 14 
meroromatoa-, 540 
cau^e of, 541 
'=ingk% 540 

Montgomery'- glands, 040, 64G 
Moore, (h^jrge. and puerperal fever, 114, 115 
Morgagni’'- hydatid-, 238 
Morgan. John, 150 
Morning >u kne.-> of pregnancy, 705 
Morphine ^ulphate in laixir, 810 
v.ith scopolamine in lalxir, SIO 
MorfjhologN' o: pregnancy, *>81 
Morula stage of embr>*o, 403 
Mo---e. BarthoJorne*v, 20 
Mott, Valentine, 105 
Moultrie, John. 144 
MouJtne, WiUiam, 144 
Moa-e, oe-troLLs cycJe in, 3GG 
Muco-a, cer^rical, 224 
na.-al. in pregnancy, G22 
tubal. 233 

cyclical changes in, 3 IS 
uterine, 224 

changes in pregnancy, 402, G37 
compact layer of, changes in pregnancy, 
402 


implantation of embiyo in, 442 
&pong>' layer of, changes in pregnancy, 
402 


vagmal. 231 
cyclical changes in, 324 
Mucous membranes, hemorrhage into, in 
nev.born, 896 

tib.^ues of umbilical cord, 4G0 
Mueller’s maneuver in labor, 799, SOO 
VluUerian ducts, 56G 
development of, 5GG 
in development of vagina, 577 
relations to wolfiian ducts, 56G, 507 
tubercle, 5G7, 5GS, 572 
Alulleris contribution to kno^vledge of bonv 
pelvis, 269 

Vluliipara, normal, physical signs of labor 
in, SOG 

Vlultiple cartilaginous exotoses, fetal, 538 


Multiple enchondroinata, fetal, 539 
pregnancy, 930. 8ee aUo Pregnancy, 
niidtipLc. 

Munde, Paul F., 1S7 
Aluridae, oe*trous cycle in, 300 
Murmurs, heart, in jircguancy, 02 1, 979 
Mutcle or ma-.cles; 
bulfxicavernosus, 205, 2^11 
coceygeus, 107, 250 
coinprfe,':or urethrae, 211 
com-trictor urethrae, 211 
erector clitoridis, 208 

genitid, physiologic changes in, in oc^trous 
cycle, 

ischiocaverno^us, 208 
levator ani, 197, 250 

iliococcygeal part, 251 
pubococc^'geal, 251 
of Libia, te.-5t for integrity of, S15 
obturator, internal, 197, 250, 270 
of neiv}x>rn, birth injuries to, S8i 
of i>eivis, 250 

of perineum, sui>erGcial, 207 
traiLsver.-e deep, 211 
piriformis, 107, 250, 27G 
jxnvcr during memitruation, 285 
sphincter ani c.xternus, 200, 222 
interna-, 200, 222 
of membranous urethra, 211 
uretiirae membranaceae, 211 
vajpnae, 208, 231 

sternocIeidonuL-ioid, hematoma, of, in 
newborn, 8S4 

trunsvcraiis perinei profunda-', 211 
.superficial i-, 207 

trigonal, of l^ladder in pregnancy, 020 
uterine, increased irritability of, os cause 
of om-et of labor, 741 

; physiologic changes in oe^tro us cycle, 3G3 

Ma^cular coat of uterine tube, 233 
of utera-*, 224 
of vagina, 231 
Ma-eulus. 8ee ^^uid€, 

Muscey and Kandall's treatment of ccLunp- 
sLi, 1051 

Mutations in genu celL^^, 3S3 
Myocele, 424 

Myomata of uterus, alxirtion and, difier- 
entiation, 1101 
a}>ortion due to, 1092 
in pregnancy, 1073 
Myometrium, 224 
Myotome, 424 
M\*xedema, congenital, 53S 


Xabotui.vx follicles, 225 
Xaboth's ovules, 225 

Xaegcle’s contribution to knowledge of bony 
pehi.s 2G9 
obliquity, 772 

rule for determining date of labor, 709 
Xageles, Franz Carl, 98 
Xageles, Hermann, 98 

XageVs work on development of vagina, 577 
Xa.'^al hemorrhage in newborn, $96 
mucosa in pregnancy, 022 
Xausea and vomiting of pregnancy, lOOG 
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Nausea and vomiting of pregnancy, adminis- 
tration of solutions by bowel in, 
1014, 1015 

as sign of pregnancy, 647 
continuance of medical measures, 1019 
dextrose administration in, intrave- 
nous, 1016, 1017 
rectal, 1014, 1015 
diagnosis, 1008 
diet in, 1012 

duodenal tube feeding in, 1018 
etiology, 1006 
frequent feedings in, 1012 
hospital treatment, 1013 
hypodermoclysis in, 1014 
insulin in, 1017, 1018 
intravenous injection of dextrose in, i 
1016, 1017 i 

laboratory findings, 1009 
mild stage, treatment, 1011, 1012 
moderately severe stage, treatment, i 
1011, 1013 I 

pathologic anatomy, 1007 j 

physical conditions predisposing to, 
1011 

proctoclysis in, 1015 
prophylaxis, 1010 
rectal feeding in, 1014, 1015 
sedatives in, 1012, 1014 
serum protein values in, 1009 
severe stage, treatment, 1011, 1013 
special procedures in, 1014 
symptoms, 1007 

therapeutic abortion in, 1020, 1104 
treatment, 705, 719, 1010 
urine output in, 1010 
in spurious pregnancy, 676 
Navel, 475 

Necrosis, fat, subcutaneous, of newborn, 884 
pressure, of scalp in newborn child, S83 
Neofetal period, fetal anomalies originating 
in, 524 

Nephritis, chronic, of pregnancy, 1021 
albuminuria in, 1022, 1023 
diagnosis, 1022 

eclampsia as cause, 1021, 1031 
etiology, 1021 
hypertension in, 1023 
preeclamptic toxemia as cause, 1021, 
1031 

prognosis, 1024 
symptoms, 1022 
treatment, 1024 
urine in, 1022 

Nephrosis, acute, of pregnancy, 1026 
Nephrostome canal, 561 
Nerve or nerves: 
anococcygeal, 250 

cranial, embryological development, 427, 
428 

dorsal, of clitoris, 249 
femoral cutaneous, posterior, 249 
genitocrural, 249 
genitofemoral, 249 
hemorrhoidal, inferior, 249 
ilio-inguinal, 249 
labial, anterior, 249 
of pelvis and perineum, 238, 248 


Nerve or nerves: 
perineal, 249 

peripheral, birth injuries of, 553, 884 
plexus, hemorrhoidal, middle, 248 
hypogastric, 248 
pudendal, 248 
sacral, 248 

sympathetic cavernous, 249 
uterovaginal, 248 
vesical, 248 
pudendal, 248 

sacral, perineal branches, 249, 250 
sciatic, small, 249 

Nervous symptoms of menopause, 301 
system, central, in fetal syphilis, 535 
of fetus, birth injury of, 548 
embryological development, 425 
of fetus, 520 
of newborn child, 878 
Neural crest, 428 
groove, 425 
plate, 416, 425 

Neurocranial portion of head, embryological 
development, 415 
Neuropore, anterior, 428 
Neurosis, gastric, of pregnancy, 1009 
Nevi, telangiectatic, in newborn, 902 
New surgical literature, 1 
New York, midwifery instruction in, early 
history of, 160-167 

New York University Medical College, 
founding of, 166 
Newborn child, 874 
albuminuria in, 877 
anatomic peculiarities, 875 
apnea of, 875 
asphyxia in, 829, 875 
artificial respiration, 829 
due to intracranial injury, 888 
atelectasis in, 874 
birth fractures of clavicle, 885 
of cranial bones, 886 
of femur, 886 
of humerus, 886 
injuries, 548, 883 
intracranial, 548-552, 887-890 
physiologic, 879 
to bones, 885 
to muscles, 884 
to peripheral nerves, 884 
to skin, 883 
blood of, 876 
blue bhth-spofcs in, 902 
breasts of, 883 

caput succedaneum in, 549, 776, 879 
care of, 727 
immediate, 828 
of eyes, 828 

cephalhematoma in, 886 
circulation of, 875, 913 
clothing of, 726 
congenital affections, 901 
contusio cerebri in, 888 
dehydration temperature in, 894 
digestive organs of, 877 
diseases of, congenital, 901 
extra-uterine acquired, 901 
endocrine glands of, 878 
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Newborn child, extremities of, S82 
eyes of, care, S2S 
facial asvnunetry in, SSO, 881 
paralysis in, SS4 
feeding of, 890 
amounts required, 892 
artificial, 893 

complemental, before active milk 
production, 890, 891 
when breast supply is inadequate, 
892 

frequency, 863, 891 

fever in, as sign of intracranial injury, 
889 

genital organs of, 878 
head of, eonfigui*ations due to molding, 
880 

hematoma of sternocleidomastoid in, SS4 
hemorrhage from umbilical stump, 896 
in suprarenal gland, S9G 
into skin and mucous membranes, 896 
intracranial, 896 
nasal, S9G 

nongenital and precocious menstrua- 
tion, distinction between, 293 
hemorrhagic disease of, 895 i 

treatment, S96 i 

hernia into umbilical cord in, 902 ! 

hymenal cyst in, 878 ' 

tag in, 878 
icterus of, 876 
gravis, 894 

identification methods, 830 
immediate care, 828 
unnuinity to contagious diseases, SS3 
impetigo contagiosa bullosa in, 903 
inanition temperature in, 894 
infarct urine of, 877 

m juries to, at birth, 54S, 883. See also 
Xewborn childy birth vi juries. 
intracranial hemorrhage in, 896 
injuries in, 548-552, SS7-S90 
diagnosis, SSO 
etiology, 887 
pathology, 548-552, 88S 
prognosis, SSO 
symptoms, SSS 
treatment, 889 
length of, 879 
meconium of, 877 
melena in, 895 
milia in, 879 
IMongolian spots in, 902 
nasal hemorrhage in, 896 
nervous system of, 878 
nuclear icterus in, 894 
nutrition of, 890 
obstetric paralysis in, 885 
ophthalmia in, 904 
prevention, 828 

pathologic conditions with physiologic 
basis in, 894 ^ 

pelvis of, 259 
pemphigus in, 903 
pcs calcaneus in, 882 
physical characteristics, S7S 
physiologic peculiarities, 875 
premature, 897. See also Prematurity. 


Newborn child, pressure necrosis of scalp in, 
883 

pyemia in, 904 
pyodermias in, 903 
respiration in, 829. S74 
respiratory disturbances in, as sign of 
intracranial injury, 889 
results or subsequent effects of fetal life 
upon, 882 

resuscitation of, methods, 829 
Pugh’s method, 32 
salivary gland infection in, 904 
sepsis in, 904 
size of, 879 
skin of, 879 

congenital affections, 902 
infectious diseases, 903 
somnolence in, as sign of intracranial 
injury, SSS 
i stools of, 877 

I subcutaneous fat, necrosis of, 8S4 

I telangiectatic nevi in, 902 

temperature regulating mechanism, 

875 

th 3 mms of, S7S 
thyroid gland of, 878 
tooth bud infections in, 904 
transitional diarrhea in, 877 
transitory fever in, 894 
tying the cord, S2S 
umbilicus of, diseases, 901 
urinary organs of, 877 
' urine of, 877 
weight of, 879, 882, S90 
initial loss, 882, 889 
wryneck in, 884 
Nicliolls, Frank, 27 

Nipples, care of, in pregnancy, 703, 725 
in puerperium, SG2, 863 
defective, problem of feeding infant, S93 
fissures of, problem of feeding infant, 
893 

treatment, 863 
inverted, 863 

sore, problem of feeding from, 893 
Nitabuch’s stria, 64S 

Nitrous oxide and oxygen anesthesia in 
labor, 811 

Node, Cloquet’s, 247 
Hensen’s, 411 
Rosenmuller’s, 247 
Noduli l^miphatici vaginales, 231 
Normal conjugate, 269, 274 
Notham-Frank test for pregnauc\% 651 
Notochord, 411 
Nuck’s canal, 227 

Nuclear icterus in newborn child, 894 
Nucleus pulposus, 256 

Nunneley, Thomas, and puerperal fever, 
113 

Nutrition, fetal, 518 
of enibr 3 'o, 43S 
embr 3 ’^otrophic, 446 
hemotrophic, 450 
of fetus, 474 
of newborn infant, 890 
placental, 518 
Nympha, 203 
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Obesity and age of menopause, 299 
Oblique diameters'of pelvis, 271, 272, 274, 6S6 
Obliquity, Naegele^s, 772 
Obliterated hypogastric artery, 240 
Obstetrical conjugate of pelvis, 273, 776 
examination, 795 
paralysis in newborn child, 885 
pelvis, 252, 271 

Obstetrician, preparation of, for delivery, 793 
Obstetrics and gynecology, separation of 
instruction in, 190 
Obturator fascia, 250 

tendinous arch of, 251 
internus muscle, 197, 250, 276 
Occipital bone, ossification of, 516 
fontanel, 516 

Occipitofrontal diameter of fetal head, 276 
Occipitomental diameter of fetal head, 276 
Occipitoposterior positions, causes of, 786 
mechanism of labor in, 785 
Oestrin, 351 

as factor in onset of labor, 744, 745 
Oestrous cycle, 361 

genital muscular changes, physiologic, 
363 

in Carnivora, 367 
in Lagomorpha, 365 
in Marsupialia, 364 
in monkeys and apes, 369 
in Monotremata, 364 
in Rodentia, 366 
in Ungulates, 368 
in various orders of mammals, 364 
Oestrus, 361 

Oil-ether rectal anesthesia in labor, 811 
Oligodactylia, 545 
Oligohydramnion, 457, 480 
clinical characteristics, 480 
diagnosis, 480 
etiology, 480 

Omphalomesenteric arteries, 436 
veins, 437 

One-two reaction of Hisaw, 351 i 

Oocyte, 392 

Oogenesis, 384, 385, 389 i 

sequence of events in, 386, 392, 393 
Oogonia, 392 
Ootids, 392, 394 
Operculum, 445 
Ophthalmia neonatorum, 904 
prevention, 828 

Opossum, oestrous cycle in, 364 
Optic vesicles, 417 
Oral plate, 432 
Organ, Rosenmiiller^s, 238 
systems, establishment of, in embryos, 425 
Orifice of urethra, 204 
of vagina, 204 

Orificium externum uteri, 223 
internum uteri, 223 
urethrae externum, 204, 219 
internum, 219 
vaginae, 204 

Ornithorhynchus, oestrous cycle m, 364 
Os coccygeus, 270 

external, of uterus, 223 
frontale, ossification of, 516 
internal, of uterus, 223 


Os occipitale, ossification of, 516 
parietale, ossification of, 516 
temporale, ossification of, 516 
Osborn, William, 41 
Osgood, George, 153 
Osiander, Freiderich Benjamin, 97 
Osier, Sir William, 194 
Osler^s classification of anemias of preg- 
nancy and puerperium, 964 
Ossification centers, 513, 514 

in fetus in diagnosis of maturity, 518 
of bony pelvis at various stages of life* 
255-264 
of skull, 516 

time of appearance of, 513, 514 
Osteochondritis syphilitica, fetal, 533, 535 
Osteochondrodystrophia fetalis, 538 
Osteogenesis imperfecta, 538 
Osteomalacia congenita, 538 
in pregnancy, 954 
treatment, 955 

Osteophyte, puerperal, 626, 658 
Osteopsathyrosis, fetal, 538 
Ostium abdominale tubae uterinae, 233 
uterinum tubae, 231 
Ould, Sir Fielding, 24-26 
Quid's contribution to knowledge of bony 
pelvis, 268 
Ovarian arteries, 243 
ligament, 237 
veins, 247 

Ovariotomy, Atlee's contribution to, 188 
British contributors to, 193 
McDowell’s pioneer work, 177-179 
Smith's pioneer work, 179 
Ovary, 233 

carcinoma of, in pregnancy, 1074, 1075 
changes in, at menopause, 302 
at puberty, 293 
in pregnancy, 640 
cortical layer, 237 
cyclical changes in, 327, 386 
cystic degeneration of, 331 
cysts of, hydramnion and, differentiation, 
479 

decidual formation in, in pregnancy, 640 
development of, 585 
from indifferent sex gland, 588 
indifferent stage, 587 
sexual differentiation stage, 588 
follicles of, development and maturation 
of, 237 
fossa of, 235 
genital cells of, 589 
hilum of, 235 
histologic changes in, 327 
hormones of, 351 
historical data, 281 
indifferent cells of, 589 
interstitial cells of, 327, 341 
glands of, 341 
lateral surface, 235 
ligaments of, 235 
lower pole, 235 
macroscopical changes in, 341 
margins of, 235 
medial surface, 235 
medullary layer, 237 
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Ovary, position of, variations in, 235 
relations of, 233 
of anterior pituitary to, 347 
of mullerian duct and mesonephros to, 
591, 593 

rete cords of, development, 591 
secretion of, duality of, 349 
size of, 235 
structure of, 237 
suspensory ligament of, 225, 237 
thecadutein cells of, 341 
tubal extremity, 235 

tumors of, as cause of delayed menstrua- 
tion, 299 

of precocious menstruation, 295 
in pregnancy, 1074 
tunica albuginea of, 237 
formation of, 589 
upper pole, 285 
uterine extremity, 235 
vesicular appendages of, 23S 
Ovoid, fetal, changes in, in labor, 754 
Ovulation, 330, 394 
menstruation without, 345 
time of, in menstrual cycle, 671 
Ovules, Naboth’s, 225 ! 

Ovum, 327, 382 
animal pole, 401 
cleavage division, 401 
disease of, abortion in relation to, 545, 108S 
duration of life, 345 
fertilization of, 381, 397 
implantation of, faulty, as cause of terata, 
528 

time of, 674 

impregnated, inherent causes of abortion 
in, 1086 

life supply dormant at birth or are they 
produced throughout sexual life? 385 
maturation of, 381 

compared with maturation of sperm, 391 
migration of, to fallopian tube, time re- 
quired for, 673 

pathologic, and abortion, 545, 1088 
primacy of, Meyer’s theory, 344 
size of, 381 

transportation of, 378, 394 
after fertilization, 442 
tuberculosum, 1099 
vegetative pole, 401 
viability of, 396 

Oxytocin as factor in onset of labor, 744, 745 


Pad, vulvar, in puerperium, 855 
Pain in abortion, 1099 
control of, 1102 
labor, 740, 794 
false, 759, 794 
force exerted by, 746 
lower abdominal, in pregnancy, 696, 724 
of menstruation, 283 
pelvic, in pregnancy, 696, 724 
sacro-iliac joint, in pregnancy, 697 
Paine, Martyn, 166 

Pajot’s law of accommodation, 598, 767 
Palfyn, Jean, 56 

Palfyn’s forceps, historical data, 56-58 


Palmate folds of cervix, 223, 224 
Palpation, abdominal, in diagnosis of en- 
gagement in labor, 796, 797 
of fetal position, 606 
Pancreas, diseases of, in pregnancy, 956 
in fetal syphilis, 534 

Papanicolaou and Stockard^s vaginal smear 
method, 358 

Papyraceous fetus, 941, 942 
Paralutein cells of corpus iuteuin, 335 
Paralysis, Erb’s, SS5 

facial, in newborn child, 884 
IGumpke’s, of newborn, SS5 
obstetric, in newborn child, 885 
I Parametrium, 224, 225 
j changes in, in pregnancy, 629 
clasmatocytes of, 029, 631 
i histiocytes of, 629 

histology of, in pregnancy, 629 
phagocytic tissue development in preg- 
nancy, 631 
Parasitic twins, 546 

Parasitism, intestinal, in pregnancy, 990 
Parathyroids, changes in, in pregnancy, 627 
diseases of, m pregnancy, 952 
Para-urethral ducts, 204 
Paravesical fossa, 215 

Pardee’s classification of heart disease in 
pregnancy, 981 
Pare, AinbroLse, 69 

Parc’s contribution to knowledge of bony 
pelvis, 268 

Parietal bone, ossification of, 516 
Paris Maternite, school for midwives, found- 
ing of, 92, 93 

Parkes’ studies on hormonal influences in 
onset of labor, 744 
Paroophoron, 2SS 
Parovarium, 238 

Paroxysmal tachycardia at menopause, 301 
in pregnancy, 982 
Parry, John S., 153, 154 
Pars analis recti, 221 
intermedia, 207 

pelvina of urogenital sinus, formation of, 
582 

petrosa, 516 

phallica of urogenital sinus, formation of, 
582 

tympanici, 516 
uterina, 231 

Partes genitales externae, 203 
laterales, 270 
Parturition, 474 
Pasteur, Louis, 101 
Pathology, antenatal, 521 
cellular, advent of, 95 
of embryo and appendages, 477 
of fetus, 521 
of pregnancy, 947 

Patient, preparation of, for labor, 793 
for vaginal examination in labor, 803 
Patten’s studies on fetal circulation, 906 
on postnatal changes in circulation, 913 
Pattison, Granville Sharp, 166 
Payne’s embryo, 413 
Peaslee, Edmund Randolph, 190 
Peg cells, 319 
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Pellagni in prognaney, lOOi 
IMvic cavity, 215 
anatomy of» 215 
tlofuiitiun of, 107 

muM'los ami fa*seiae sjurrounding, 107 
colon, 221 

curve forcej)s, invention of, 02, 05, 00 
diaphragm, 107, 213, 251 
fa.^eia of, inferior ami Mii)orior, 213 
drainage after labor, Wlnto\s principle of, 
102, 103 

examination in pregnancy, 031 
hvdoiH and age of mcnopau.^'C, 200 
pain in pregnancy, 000, 72-1 
viVecra, 2 IS 

Pelvimcicr, I3rcislcy\s% 0S2 
IVlvimctrv, OSl 
PclviH, 105 

abnormalities of, roeutgeaologie deiuou- 
>trati(m, 713 
anatomy of, 105, 270 
in qnatiruptals, 703 

arteries of, 2 U) 
axis of, lir>t vre of term, 200 
biology of, 252 
lH)ny, 252 
biology of, 252 
development of, 255 
hi.Htory of, 207 
individual variations in, 200 
imai-'Urements of, 271, OSl 
o»irKaition centers at various stages of 
lif(N 255--2t71 
racial variations in. 2r>0 
>ex dilTereiices in, 2t)l 
diameters, 271, 273, 770 
anatomical i'onjugate, 273, 770 
anteroposterior, of outlet, 000 
Haudeioc{Jue^s, 271, t>33 
bitrochaiUeric, tKS3 
conjugate, 273 

diagt)nal eonjugiite, 273, 273, OSO, 0S7, 
77t> 

external conjugate, 271, 083 
oi)Iifiue, 271, 272, 080 
inlcrcri>tai. 271, t>S3 
internal oblique, 271, OSO 
i n \ c rs pi nous, 27 1 , 082 
intertrocijantta*ic, 272, 083 
measurements, 081 
normal cajiijugate, 273, 274 
obiifpie, 272, 274, OSO 
ol>.‘^letrical conjugate, 273, 770 
taking, 081 
l>y x-ray, 714 

tran.>vcrse, of inlet, 201 , OHS^ 
true <-onjugat(‘, 200, 273, OSO 
duliejiojK‘llic, 200 
dyjiiunve, 252 

elTeet of type of loconu)tion of species on, 
253 


false, 105 
fasciae of, 250 

floor, changes in, in labor, 754 


greater, 105 , . 

ideal for passage of bitus, construction of, 


7tJ5 


inlet, diameters of, 273, 774 


Pelvis, inlet, external ineasureincnts, 682 
internal measurements, GSG 
transverse diameter of, 274 
lesser, 105 
ligamentous, 252 

lymplmtie ves.sels and glands of, 247 
major, 105 
mciusureinents, 081 
hy use of x-ray, 714 
external, 271 
internal, 273 
mesutipellie, 200 
minor, 105 
muscles of, 250 
nerves of, 238, 24S 
obstetrical, 252, 271 
of jnammals, dilTerenccs in, 252, 253 
sex dilTeronces in, 254 
of newborn infant, 251 
of quadupeds compared with man, 253 
of vertebrates, dilTcreuces in, 252 
outlet, diameters of, 275 
measurements, OSS 
planevS, 200, 274 
Hodge’s system, 20S 
measurements of, 274 
platyi)elvie, 200 
regions of, 775 

relation of trunk and vertebral column to, 
in different species, 254 
soft parts, 270 
transverse ligament of, 210 
true, 105 

types, Turner’s classification, 200 
variations in, according to species, 252-25-1: 
! veins of, 245 
ve>sels of, 238 

Pemphigus neonatorum, 003 
Penns^dvania Hospital, first midwifery in- 
struction in, bj" 8hi])pen, 148 
Pennsylvania University, midwifery instruc- 
tion in, early history of, 155-159 
Penrose, Richard A. l‘\, 170 
Peiitland, John, 121 
Percivai, Hioinas, 101 

Perez’s studies on metabolic factor in onset 
of labor, 745 
Perfect, William, 37, 38 
Perigranulosal-vjiscular wreath, 332 
Pcriinetrium, 224 
Perineal artery, 245 
body in labor, treatment, 814 
compartment, deep, 211 
superficial, 205 
fascia, su])orficial, 205 
interspace, supcrfieial, 205 
muscle, transverse, deep, 211 
superficial, 207 
nerve, 249 

Perineum, anal region, 200 
anatomy of, 105, 107 
arteries of, 240 
central tendinous point, 207 
incision of, in labor, 810 
lacerations of, in labor, 814, 842 
repair of, 842 

lymphatic vessels and glands of, 247 
niusclcs of, superficial, 207 
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Perineum, nerves of, 238, 24S 
urogenital region of, 203^ 
deeper anatomy, 205 
external anatomy, 203 
veins of, 245 
vessels of, 238 

Periplieral circulation in pregnancy, 970 
nerve injuries at birth, 553, SS4 
Peritoneal cavity, 215 
Peritoneum, 215 
changes in, in pregnancy, 039 
ectopic decidual formation in, in preg- 
nancy, 039 

visceral, of uterus, 224 
Peri vitelline space, 327 
Perkins, Benjamin Douglas, 102 
Pes calcaneus in newborn child, 8S2 
Petechial hemorrhages in newborn c*hild, SS2 
Peters^ embryo, 405, 411, ‘1*17, *MS, 451 
Pfluger’s theory of menstruation, 2S0 
Phagocytic tissue, develoj)mcnt of, in para- 
metrium of pregnancy, 031 
Phallus, 5S3 

period of development of external geni- 
talia, 5S3 

Phantom pregnancy, 075 
Philadelphia, midwifery instruction in, early 
history of, 148, 155-100 
Phillips, Klizabeth, 144 
Phlegmasia alba dolens, White’s description 
of, 105 

Phloridzia glycosuria in pregnancy, 050 
test for pregnancy, 051 
Phocomelia, 544 
Phthisis of placenta, 482 
Pliysick, Philip Syng, 152 
Physiologic anemia of pregnancy, 023, 903, 
964 

Physiology of birth processes, 740 
of fetus, 513 
of newborn child, 874 
of pregnancy, 381 

of reproductive organs, exclusive of preg- 
nancy, 279 
historical review, 279 
Pig, oestrous cycle in, 308 
Pigmentation of skin in pregnancy, G4S 
Pillars, decidual, 470 

Pineal gland, tumors of, as cause of precocious 
menstruation, 295 
Piriformis muscle, 107, 250, 276 
Piskacek’s sign, of pregnancy, 663, 664 
Pitcher douche in puerperiiun, 855 
Pituitary extract in pyelitis of pregnancy, 731 
gland. See Hypophysis, 

Pituitrin in labor, 831, 832 

explanation of effects, 744, 740 
refractoriness of uterus to, Knaus’ ex- 
periments, 364 
Placenta, 465 
abnormalities of, 503 
abortion due to, 1086, 1098 
as cause of eclampsia, 1041 
abruption of, abortion due to, 1094 
Bourgeois’ early method in, 74 
Guillemeau’s early method in, 71 
abscess of, 494 
accreta, 497, 839 


Placenta accreta, clinical (Lspccts, 501 
diagnosis, 501 
etiology, 498 
histology, 498 

placental adhesions and, dilTercntiation, 
501 

j)rognosi.H, 502 

retained separated placenta and, differ- 
entiation, 501 
treatment, 502 
adherent, 407 
apoplexy of, 482 

ixs factor in extent of fetal growth, 521 

battledore, 502, 503, 505 

bipartita, 503 

caleilleation of, 490 

canalized fibrin of, 408 

changes in fetal .syphilis, 533 

chorio-aiigiofibroma of, 489, 403 

eircumvaliata, 50-1 

cirrho.'iis of, 482 

cysts of, 4S7 

delivery of, 836 

Bard’s early method, 104 
diseases of, 481 
edema of, 490 

expression of, Baer’s indirect method, S35, 
837 

Crede method, 837, 838 
simple, 830, 837 

expulsion of, in labor, To-l, 834, Silo 

Duncan’s mechani.'jin, 757, 75S, 790, 
791 

Sehiiltzc’s mcchani.^in, 750, 757, 790, 
791 

fenestrata, 503 
fetalis, 407 

fetus and, relations between, 51S 
fibrinoid material of, 468 
formation of, 405 
Frankel's disease of, 533, 534 
iiomangioma of, 491 
hemorrliages of, 495 
hepatization of, *iS2 
in fetal nutrition, 518 
in relation to fetal disease, 529 
infarcts of, 474, 481 
clinical significance, 480 
frequency, 486 
in abortion, 1009 
nature and etiology, 485 
red, 474 

toxemias of pregnancy and, relation 
between, 480 
varieties, 482 
white, 474 

inflammation of, 494 
inspection of, after delivery, 839 
interna, 4GS 
lobules of, 473 
mature, 472 
nutrition of, 518 

passage of carbohydrates through, 518 
of vitamins through, 519 
of water through, 518 
phthisis of, 482 
physiology of, 474, 518 
polyps of, in abortion, 1099 
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Placenta praevia, abortion ilue to, lOlM 
Portal\s early cIcm* rip lion of, 83 
removal of, manual anethod, sa‘d 
.'‘CiiThus of, 182 

^t‘ntUty of, aa cause of ou-et of labor, 7i3 
separated, retained, placenta aecreta and, 
dilTereiuiation, aOl 
separation of, in iaimr, Tol, 831 
normal mechanism of, oOO 
miceenturiata, olK) 

tissue pa(holop:y of, in abortion, lOOS 
tripartita, 7)03 
IrutTce, 383 
tnl)ereuIosis of, 31) \ 
ehorio-ainniot ie, 31)3 
deehlual, 31) I 
intervillotis, 31)1 
intrav;i>cular <*horii>nic, 31)3 
intra villous, 31) I 

secondary to maternal tubcrculosLs, 07d, 
1 )< # 

tumors t)f, 3 n1) 

elini(‘al aspects, 31K) 
elTect*^ upon fetus, 31) I 
hemorrhage eoniplieating, 31)1 
hydramnioa with, 31)1, 31)2 
malignant, 31>3 

varicu''ities of, rupture of, 31)0, 307 
yt)lk-^ae, 331 

Placental atlhesioits, plat-enta accreta and, 
ditTerentiation, 31)1 

liltHHl, increastsl vemisity of, jus cause of 
uUM-t of labor, 7 12 
circulation, 370, 373 
^ejtta, 370 
PlacennOion, 303 
early, 3 12 
Idacentiiis 3S2 
Planc'^, Hodge V, 2tV8 
of grealcsl pelvic dimensions, 273 
of inferior pelvic strait, 273 
of least nelvic dimetisioius 273 
of ''Uperior pelvic strait, 273 
pelvic, 201), 273 

inea->urt‘ments of, 273^ 

Plasm, germ, continuity of, 282 

defect ivi‘. as raus(‘ of almrtion, 333, 10S8 
Plasmotrop]a»l)last, 3 It) 
of cht^rionie villi, 307 

PlasV motiiiication of Linzennuyer’s lost 
for pregnancy, tin 3 
Plate, chorionic, 30S 

cutis, 321^ 
lateral, 33S 
neural, 31G, 323 
oral, 322 
stomodt‘al, 122 

vaginal, prinntive, formation of, o73 
Platelets, idood, in pregnancy, 009, 002 
IMater, Felix, 20 
Platyi>ellic pelvis, 200 
Platypus, oe^'lrous eyt'le in, 203 
Pletiiora theory of menstruation, 270 
Plexus, brachial, injuries of newborn at 
birth, 883 

nerve, hemorrhoidal, 238 
Jiypogastri<?, 238 
pudendal, 238 


Plexus, nerve, sacral, 23S 

syinpathetie cavernous, 240 
uterovaginal, 23S 
vesical, 238 

venous hemorrhoidal, 230 
ovarian, 237 
pudendal, 230 
uterovaginal, 230 
vesical, 210 

Plica reeto-uterina, 218 
umbicalis lateralis, 215 
media, 213 

Plicae })alma(ae, 223, 224 
development of, 371 
Iransversalis recti, 221 
tubariats 223 

Plumbism in ])regnancy, 1004 
Pneumonia, lobar, in pregnancy, 972 
Piaaimoperitoneum for diagnosis of early 
pregnancy, 071, 712 

Poilalic version, Pugh's description of, 32 
Poeton, Kduuard, 9 

Poiii man's studies on fetal circulation, 90G 
Point of ilireetion, 003 
teiKlinou^, central, of periucum, 207 
Poisoning, lead, in pregnancy, 1004 
maternal, :us cause of abortion, 1091 
c3T(‘ets on fetus, 535 
Polar bodies, 304 
Polycythemia in pregnancy, 907 
Polydaetylia, 345 
Polyhydramnios, 457, 478 
Polypoid endometritis deciduae, 309, 510 
i^)lyj)s, placental, in abortion, 1099 
I\^rta!, Paul, 81-83 
Portio sui)ravaginalis cervicis, 223 
vaginalis, 223 
Position, Fowler's, 102 
Iviu^e-eiiest, 72l>, 8G1 
I of fetus, 51)G, G02 

’ abl)reviations used to define, 003, G04 
! causes which infiuenoe, G04 
cIa*'Sifii‘ation, G03 
definition of, G03 
diagnosis, 005 

by abdonunal j)alpation, GOG 
by ausciiltalion, ti09, GIL 
by inspection, G05 
by vaginal examination, Gil 
roentgenological, 71G 
oceipitoposterior, causes of, 780 
mechanism of labor in, 785 
varieties of, G03, 009 
Sims^, histor}’’ of, 180 
White's, 102, 105 
Posterior fontanel, 517 
Postmenstrual phase of cervix uteri, 324 
of cmlomctriviin, 308 
of tul)al mucosa, 319 
Postnatal changes in circulation, 913-92S 
Postoestrum, 302 
Postpavtvim anemia, 9G4, 9G5 
eclampsia, 1054 

Postural treatment of pyelitis of pregnancy, 
731 

Posture in labor, dorsal, 8 18-821 
lateral, 822-827 
Ould's recommendations, 25 
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Pouch, DougIas^ 218 
recto-uterine, 218 
uterovesical, 218 

Pouteau, Claude, and puerperal fever, 112 
Pozzies work on development of vagina, 579 
Praeputium clitoridis, 203 
Precocious menopause, 299 
menstruation, 293 

and nongenital hemorrhage of newborn, 
distinction between, 293 
causes and types of, 294 
clinical course, 295 
true, incidence and age of, 294 
tumors of endocrine glands as cause, 295 
puberty, 293 

Predecidual phase of endometrium, 309 
Prceclampsia, 1035 
Preeclamptic toxemia, 1025 
albuminuria in, 1027 
as cause of chronic nephritis, 1021, 1031 
capillary disease in, 1029 
catharsis in, 1035 
cesarean section in, 1037 
diagnosis, 1026 
diet in, 1033, 1034 
diuresis in, production of, 1035 
edema in, 1028 
hidden, 1028 
management, 1035 
hypertension in, 1027 
induction of premature labor in, 1037 
mild, 1026 
treatment, 1032 
nomenclature, 1020, 1025 
prenatal care to prevent, 1033 
prophylaxis, 1033 
retinitis in, 1029 
sedatives in, 1034 
severe, blood in, 1031 
treatment, 1035 
symptoms, 1026 

termination of pregnancy in, 1036 
treatment, 1032 
vascular changes, 1029 
weight gain in, 102S 
Pregnancy, Abderhalden^s test for, 651 
abdominal enlargement in, 662 
pain in, 696, 724 
support in, 700 

abnormalities of genitalia in, 1061, 1067 
accidents in, 1003 
acromegaly of, 658 
Addison^s disease in, 961 
prognosis, 962 
treatment, 962 

adenoma of thyroid gland in, 950 
adnexal inflammation in, 1078 
adrenalin test for, 651 
adrenals in, 627, 648 
albuminuria in, 613, 1026, 1027 
alimentary tract in, 620, 621 
anemia of, 698, 964 
aplastic, 967 
clilorotic, 964, 965 
treatment, 966 
megaloblastic, 965 
treatment, 966 
physiologic, 623, 963, 964 


Pregnancy, anemia of, severe, 964, 965 
treatment, 966 
splenic, 966 
anthrax in, 1000 
aortic regurgitation in, 981 
aplastic anemia in, 967 
appendiceal abscess in, 990 
appendicitis in, 989 
management, 989 
appendix in, 621 
upward displacement, 621, 989 
appetite in, 649 
areola in, 648 

Aschheim-Zondek test for, 659 
auricular fibrillation in, 982 
auscultatory signs, 665 
axial rotation of uterus in, 1066 
backache in, 724 
treatment, 697 
bacteriuria in, 621 
ballottement in, 666 
Bandas disease in, 966 
bathing during, 707, 724 
bile passages in, diseases of, 987 
blood in, 622, 697, 963 
examination of, 679 
fibrinogen content, 699 
platelets, 699, 963 
pressure, taldng of, 691 
sedimentation rate, 623, 654, 699, 963, 
964 

volume increase, 624, 978 
bowels in, care of, 705, 723 
Braxton-fceks sign, 665 
breasts in, 640, 646 
care of, 702, 725 
Brucella infection in, 997, 1090 
burns in, 1003 

calcium metabolism in, 952, 953 
carcinoma of cervix uteri in, 1076 
of ovaiy in, 1074, 1075 
cardiovascular system in, diseases of, 978 
care of bowels, 705, 723 
of breasts, 702, 725 
of nipples, 703, 725 
of teeth, 679, 700, 724 
cecum in, up\vard displacement, 621 
cells, 625 

cervical enlargement in, relation of similar 
changes in embryo to, 571 
cervix uteri in, 638, 665 
cessation of menstruation in, 645 
changes in adrenals, 627, 648 
in alimentary tract, 620 
in blood, 622, 963 
in breasts, 640, 646 
in cervix uteri, 638, 665 
in circulatory system, 622, 978 
in generative tract, 629 
in heart, 624, 978 
in hormonal system, 624 
in hypophysis, 625, 657 
in intestines, 621 
in kidneys, 613 
in larynx, 621 
in liver, 628 
in lungs, 622 
in ovary, 640 
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in^'^ulin aruJ, 05S, 050 
inana;;etnent, 05S, 050 
pn vM^tent. 057 
dia;;no^is nf, t>l3 
appetite, tVIO 
aU'^euUatory 005 
baiioltvJUi'nt, Otit) 

Hra\ton-flit‘ki tU)5 
ee--oation of uu'ir-'iniation, 015 
(Ijadwiek's blS 
chaiu;ea in adrenaN, OIS 

in blotnl .M‘diinenlation rale, 051 
in l>rea>ts, t>Jt> 
in c'ervix uteri, bi>5 
in liyp<jjjh>>is, 057 
duration, t)7I 

erdar^ernent of abdunien, tU*- 
of tttertis. (kkj 
fetal heart t>eat, 005 
inoV(‘inents, 070 
ibitterinjX inovianents, 0*17 
funie ^oulile, (i0t> 

UeKar2s si^^n, \\\hi 
irritability of bladder, 017 
.Ineriueinier's sign, (MS 
maternal pulse, 000 
mental state, Oil) 
juetalK)lic ebanges, (>50 
imdliple, 712, 050 
nausea and vomiting, 017 
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1 Pregnancy, diagnosis of, pigmentation of 
skin, O'lS 

Piskaeek’s sign, 005, 004 
pneumoperitoneum, 071, 711 
previous )>rcgnancy, 071 
vv>eutgeiu)gra])liy, 071, 711 
uterine soudlc, GOO 
diet during, 001, 718 
calcium in, 002 
meniLs, 727 
juilk in, 002 

(o prevent tootli decay, 701 
vitamins in, 753-757 
\Vi*ight control ami, 002, 005 
digc>tive sy.^tem in, disciuse of, 0S7 
dbea-es, 0 17 

of cardiovascular system, 078 
of (iigi'-tive sys ten i, 087 
of duetlc>s glands, 010 
of genitalia, 1001 
of hematopoietic system, 003 
of in^e^tine•^, 080 
of kidney, 001 

of liver and bile piissages, 087 
of pancre;LS, 050 
of i>arathyroid glamis, 052 
of t)ituitary Imdy, 003 
of re,>piratorv system, 071 
of suprarenal glamis, 001 
of tliyroid gland, 0-10 
of urinary tract. 001 

distu rbai u’cs in. iliie to dise^isea ami ab- 
normalities of genitalia, 1001 
iiouches in, 700 

^{ucllc-s glaiuls iu, diseases of, 0-10 
duration of, 071-075, 700 
eclampsia in, 10S5. 8ce also Edam pain, 
ectopic, al>ortion ami, ditTerentiation, 1101 
(lifTjird's ease, 22 
embolism in, 0S5 
emcsis of, UlOO 

endocarditis in, acute ami subacute, 08*1 
enlargement of abdomen in, 002 
of uterus in, (U>3 
erysipelas in, 1000 
examination in, 725 
fmal, 717 

gtuicral physical, 070 
history taking, 078 
r(‘cor(l card, 070, OSO 
exercise during, 004, 718 
extraction of teeth in, 070, 701, 724 
extramembranous, 510, 5U 
extra-nterine, historical, 151-151 
false, 075 

fetal heart beat in, 005 
movement in, 070 
tilnoids of uterus in, 1073 
management, 1073, 1074 
final examination in, 717 
lirsL interview with jiatient, 078 
lluttering movements in, 047 
focal infections in, 070, 730 
following metroi)lastic operations for 
double uterus, 1071 
Frank-Nothiim test for, 051 
freciuent urination in, 0*17 
Friechmm’s t(?st for, 002 
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INDEX 


Twins, din^nosiB, by x-ray m pregiiancy, 712 
differential diagnosis, 939 
etiology, 931 
fraternal, 931, 932 
frequency of, 930 
liomologoiis, 931, 934 
identical, 931, 934 
interlocked, 942-945 
management of labor, 940, 942 
parasitic, 546 
prognosis, 942 

relative presentations in, 935, 936 
Typhoid fever, fetal, 531 
in pregnancy, 995 


Umbilical arc, 438 
artery, 240, 436 
cord, 458 
at maturity, 460 
changes in fetal syphilis, 533 
diseases of, 504 
edema of, 50S 
formation of, 45S 
hernia into, in newborn, 901, 902 
inflammation of, 50S 
insertion of, variations in, 505 
knots of, 507 
false, 460, 507 
true, 460, 507 

length of, viiriations in, 504 
mucous tissue of, 460 
severance of, infection following, 54S 
short, clinical significance, 505 
toi’sion of, 506 
tumors of, solid, 508 
tying, at birth, 828 
variations in insertions, 505 
in length, 504 
varices of, 50S 
velamentous insertion, 506 
fistula, formation of, 454 
fold, lateral, 215 
middle, 215 
ligament, lateral, 240 
middle, 219 

stump, hemorrhage from, in newborn, 896 
veins, 437 
vesicle, 451 
Umbilicus, 475 
amnioticus, 901, 902 
cutis, 901 

diseases of, in newborn, 901 
^ primitive, 458 
Undenvood, ^lichael. 112 
Undulant fever in pregnancy, 997 
Ungulates, oestrous cycle in, 368 
Univei-sity of Pennsylvania, midwiferj^ in- 
struction in, early history of, 155-159 
Uremia as cause of eclampsia, 1039 
Ureter, 219 

atony of, in pregnane^’, 616, 619 
changes in, in pregnancy, 614-620 
dilatation of, in pregnancy, 614, 619, 993 
pars pelvina, 219 

Ureteral catheterization in pj^elitis of nrec- 
naiicy, 731 

obstruction in puerperium, S69 


Urethra, 219 

membranous, sphincter muscle of, 211 
muliebris, 219 
orifice of, 204 
Uretliral artery, 245 
bulb, 206 
Carina, 229 

Urethrovaginal septum, 229 
Urinary bladder, 218 
complications in puerperium, S6S 
infections as cause of eclampsia, 1030 
meatus, 204 
organs, 2 IS 

tract, changes in, in pregnancy, 613 
diseases of, in pregnancy, 991 
in puerperium, 866 
of newborn child, 877 
upper, infections of, in pregnane^', 992 
Urine, bacteriology of, in puerperiimi, 867 
examination of, in pregnancy, 680, 690 
instructions to patient, 725 
incontinence of, in pregnancy, 647 
in puerperium, S6S 
infarct, of newborn child, 877 
lactose in, during lactation, 860 
of newborn child, S77 
output in nausea and vomiting of preg- 
nancy, 1010 

retention of, in puerperium, S66, SG7 
Volhard's test of, 1022 
Urogenital cleft, 276 
diaphragm, 208 
inferior fascia of, 210 
superior fascia of, 211 
fissure, 204 
fold, 564 

development of, 563, 564 
region of perineum, 203 
deeper anatomy, 205 
external anatomy, 203 
sinus, development of, 581 
in development of vagina, 579 
pars pelvina, 582 
pars phallica, 582 
space, 204 
trigone, 210 
Urorectal septum, 581 
Urticaria at menopause, 301 
Uterine artery, 242 

changes in, in pregnancy, 638 
ovarian ramus, 242 
tubar ramus, 242 

ferment theory of menstruation, 279 
fistula method, Re^molds^, of studying 
uterus in \dvo, 364 
glands, 224 

hemorrhage as indication for therapeutic 
abortion, 1104 
souffle of pregnancy, 666 
sound, history of use, 191 
tube, 231 
ampulla of, 233 
changes in, at menopause, 302 
at puberty, 292 
development of, 568 
feibriae of, 233 

infundibulum of, 233 ' 

isthmus of, 233 



INDEX 


1163 


Uterine tube, mucosa 
3 IS 


of, cyclical changes in, 


musculature of, cyclic clianges in physi- 
ologic conditiou in oestrous cycle, 303 
structure of, 233 
uterine part, 231 
walls of, structure, 233 
veins, 210 

Utcro-ovarian ligament, 237 
Uterovaginal canal, formation of, oG7, 572 
nerve j)Icxus, 2 18 
^ veno\is plexus, 2 10 
Uterove^ical pouch, 218 
Utenis, 222 

anatomical clianges, in puerperium, 317 

anteflexion of, definition, 223 

anteversion of, tlefinilion, 223 

arena t us, 570 

at end of pregnancy, 74S 

bicornate, 1007 

biloeularis, pregnancy in, 1070 
body of, 222 

muco-al (‘hanges in pregnancy, 242 
I)road ligament of, 225 
eananoiiia of, abortion and, differentiation, 
1101 


cavity on 223 
cervix of. 222 

changes in, at menopause, 303 
at puberty, 292 
in pn\gnanc3% 033-'63S 
in puerperiiuu, 315, S47, 851 
contractions of, in labor, phj^sical changes 
during, 747 
dev(‘iopinent of, 570 
didclpliys, 1007, lOGS 
prc'gnanc}’ in, lOOS, 1070 
distention of, incrciised, as cause of onset 
of labor, 742 

double, metroplastie operations for, preg- 
nancy following, 1071 
pregnancy in, 1008, 1070 
enlargement of, in pregnancy, 063 
external os, 223 

fibroids of. See UteruHf myomata of, 
funtliLs of, 222 

height in determining date of labor, 710 
infantile, pregnautw in, 1071 
inflammation of, abortion due to, 1090 
internal os, 223 
intestinal surface of, 222 
lateral margin of, 222 
ligaments of, 225 

lower segment, distention of, as cause of 
onset of labor, 742 

formation of, in labor, 748 ; 

mucosa of, 224 

compact layer, changes in pregnancy, 
462 


implantation of embrj'o in, ‘tl2 
spongy lajTr of, changes in pregnancy, 
4G2 


muscles, increased irritability, as cause of 
onset of labor, 741 

physiologic changes in oestrous cycle, 303 
muscular coat, 224 

myomata of, abortion and, differentiation, 
1101 


Uterus, myomata of, as cause of abortion, 
1092 

Atlee^s pioneer work, 1S9 
in pregnancy, 1073 
management of, 1073, 1074 
pregnant, 033-038 
axial rotation of, 1005 
discomforts due to weight and pressure 
of, management, 095 
incxmceratecl, retroversion of, as indi- 
cation for therapeutic abortion, 1104 
malpositions of, iis cause of abortion, 
1063, 1092 

disturbances due to, 1061 
following interposition operation of 
Watkins-^ycrfchcim, 1006 
treatment, 1002 
procidentia of, 1005 
prolapse of, 1005 
retroflexion of, 10G3 
retroversion of, 10G3 

refractoriness to pituitrin, Knaus’s experi- 
ments, 304 

rctrodisplacement of, treatment, post- 
partum, SOI 
round ligaments of, 227 
septate, 1067 
pregnancy in, 1000, 1070 
serous coat, 224 

she of, changes in puerperimn, 845 
structure of, 224 

study of, in live animals, methods, 364 
vesical surface of, 222 
vessels of, changes in puerperimn, Sol 
visceral peritonemn, 224 
wall of, 224 
mucous layer, 224 
muscular layer, 224 
serous layer, 224 


Vagina, 227 

changes in, at menopause, 303 
at puberty, 292 
in labor, 754 
in pregnancy, 038 
in puerperimn, 853 
development of, 572 
from mullerian duct, theory, 577 
from urogenital sinus, theory, 579 
from Wolffian bulbs, theory^, 578 
theories, 577-580 

lacerations of, in labor, repair of, S42 
lower end, theories of origin, 578, 579 
moniliasis of, in pregnancy, 1081 
mucosa of, cyclical changes in, 324 
orifice of, 204 
relations of, 229 
structure of, 231 

trichomoniasis of, in pregnancy, 1079 
treatment, 1080 
vestibule of, 204 
wall of, structure, 231 
Vaginal artery, 242 
bulbs, 578 

douclies in pregnancy, 706 
examination, digital, iVIauriceau^s recom- 
mendations, 79 
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Volhard^s test of uriiio in chronic nephritis, 
1022 

Vomiting as sign of pregnancy, 647 
in pregnancy, 1006. See also Nausea and 
vomiting of vregnancy. 
in spurious pregnancy, 676 
Von Bergman's bilirubin test of liver fimc- 
tion, 629 

Von Hebra, Ferdinand, 139 
Von Liebig, Justus, 137 
Von Mollendorf's embryo, 447 
Von Roonhuyse's lever, 52 
Von Siebold, Adam Elias, 98 
Von Siebold, Ed. Carl Casper, 98 
Von Siebold, Eduard Casper Jacob, 91 
Vulva, 203 

changes in, at menopause, 304 
at puberty, 292 

varicose veins of, in pregnancy, 697 
Vulvar pad in puerperium, Soo 
Vulvovaginitis, Monilia, in pregnancy, 1081 


Wageneh on retinal changes in toxemias of 
pregnancy, 1029 

Waldeyer's work on origin of germ cells, 585 
Wallace, William, 120 
Waller, Charles, 112 

and puerperal fever, 115 
Walsh, Phillip Pitt, and puerperal fever, 107, 
108 

Warnekros' studies on separation of placenta 
in labor, 758, 791, 834 
Warner, Joseph, 146 

Water, passage of, through placenta, 518 
Watkins-Wertheim interposition operation 
for prolapsed uterus, pregnancy followng, 
1066 

Weatherhead, George Hume, and puerperal 
fever, 112 

Weibel's studies on separation of placenta 
in labor, 758, 791 
Weidmann, John Peter, 32 
Weight and height for women at different 
ages, 693 

control of, in pregnancy, 692, 693, 719 
gain in, in preeclamptic toxemia, 1028 
in puerperium, 871 
of newborn child, 879, 882, 890 
initial loss, 882, 890 

Weisman's theory of origin of germ cells, 

Wells, Sir Thomas Spencer, 188 

Wells, Spencer, 193 

Wells, William Charles, 144 


Westmmster Lying-in Hospital, foimding of, 
39, 40 

Westphalen's studies on cyclical changes in 
genital canal, 306 
Wharton's jelly, 460 
work on development of vagina, 579 
V^te, Charles, 100-105 

and puerperal fever, 100-105 
White infarcts of placenta, 474 
White's position, 102, 105 
Wilder on cause of monsters, 542 
Williams' studies on metabolic factor in on- 
set of labor, 745 
Willis, Thomas, 99 
Willughby, Percivall, 6, 50 
Winston, Thomas, 48 
Wistar, Caspar, 155 
Withering, William, 161 
Wohler, Friedrich, 98 
Wolffian body, 562 
bulbs in formation of vagina, 578 
duct, 558, 566 
development of, 558, 566 
relations to mtillerian duct, 566, 567 
Woman's Hospital of State of New York, 
founding by Sims, 182, 183 
Womb, 222 

Work hypertrophy of th)T:oid gland in 
pregnancy, 949, 950 
Wreath, perigranuiosal-vascular, 332 
Wright, Marmaduke Burr, 172-175 
Wright's method of cephahc version, 172-175 
Wryneck in newborn child, 884 


XlMOPAGUS, 942 
X-Ray. See imder Roentgen. 


Yolk sac, 429, 450 

blood islands of, 436 
development of, 450 
placenta, 451 
stalk, 450, 453 
Young, Thomas, 108, 109 


Zangemeister's studies on metabolic factor 
in onset of labor, 745 
Zona pellucida, 237, 327 
Zondek and Aschheim's demonstration of 
pituitary role in menstruation, 272, 
348 

test for pregnancy, 659 
Zygote, 382 





(SIST ’P) Aigjpny -jq jgptm ‘.tosaadsiQ ni-Stn-CT; x8saippii,\i jidncl ■b aoiBO 

‘njoqso pus mjnraaa; -sio; jo .Crajr.upiui uo sajn^oaf !}n‘iof oqj amn 
rr, sajpnanv ‘(eoSl-OHT) P-io^ pjc.upa; -jq jo 0jbo oqj Japan aaira 'laojig ajoio 



paoBjd Saiaq 'pjB.\ijajjc sjna.t aajqj, -noaSang jo quBJ aqj oj paouBApt; scav go/T m 
OSZT aj 3!JBui s,noa3jng sb .Cvbnj IB.tojj aqj pajajna aq ‘uopuo'j ni saoaSjng jo uoiiBaoci 
■^OQ aqj uiojj sjajjaj iBinounjsaj SoiAiaoajj -qSjnquipg; jo A'jjsjaAiuQ aqj puB .CjBuijinrr 
aapjgqy jg pansjnd aq qoiq.A 'aniorpaui jo ^Cpnjs aqj uB3aq aq ‘a3o{{OQ iBqosuBjw jn -y -tit 
JO aaj3ap aqj 3app3j puB uoijBonpa {Bjaaa3 jo asjnoa jBnsn aqj Saijaidiuoo jajjy -ajms 
-naapjaqy 'jajjnojajaj 'unuQ; jo n.Aoj[[rj,\r ur Z9J,1 ur ujoq sb.u uopjOQ JopuBxajyj ' 

'1^181 ‘uopuoqr^ 

r r -noijnjijsui JOAa^ uopao^ aqj oj uBiois.Cqd sb paAJos aq 

r •nopuoq; OJ pOAOHI glSI UI pUB OOIIJ B JOJ .fjBUIJIJUI puBrjopuno 

qj J UBioisAqd SBAi ajj 'ZOSI or qSjnqurpg; uiojj -q •i\r s;q paAiaoaj3uojjsurjy uqop ^ ^ 

-pajEoddBOj uibSb joaoj puadjond uodnajauM 
QTnnr. ‘juaoijBajj siqj JO sqaa.A OAij jojjy -auiij.tBp oqj 3arjnp uado jdaB 

‘mp« P“^ pajra3r aq oj j0p.Aod-nn3 pasnua 'pojuiBd puB poqsB.u ji pojapjo 

.-V,,, ^ papaaaojd ‘(/q/j ‘uopuoq; ‘puiq; •£ ,fq {souaij: oijdiuojid ‘sDuii 

aw W Buhuns3ML fo stwoiti jonpoffo pou 

Ht /ivssa wy) sdiqs joajuisip oj gjdtnajjB jaqjBa 3aiAio[]oj jqnop ou ‘3ano^^ • jq . 

■^•ZZT 'nopuoq; ‘.lonoj poq-plPiQ uo suojjoadjsqQ poipouj \ 

^ (is Uddpudqy fodaaa^ ouuopid^f 9ip uo dsi}vdj,jj gS uopjon 

•lapuBxajy jo uoi^jBorjqnd aqj pjun pajcSjnmojcI uoaq peer joaoi Tcjocljond 
o% 9AT;}t!p.i i:pn^s iBOiSopiiuapida o^n^— -( qe^t-^czi) uopjof) japtrexaiy 

^ suouniqn Apnp Saisn ‘uosaod ilao siir to 

snoindujos i.ciu oqi A'lid oj si uuioujajsqo oim p4 

‘ammAiTT^ ^ ssoqj qjLA uaac] ,iAm[ oi u uouq stios-iad jaqjo puc sasjna 

9ljaTX?.'’T'' P'”'"’"'’-' P"“ •"’“"’I" -i’ucL m-SaS 

^ ui-sulCt aqj jo uoiiuinua! 

-i«oo Aiquojjs ..iD.uduonj popw /imoiu 

uioj uoao^ oip Of onifop, mopoa.: puv spoj srq nr g§uoj;sii^ uqof 

•laqjo m aaop uaaq sBq .frqBqojd nm; -^L, /■,•, r • ! H osnuoaq ‘s{BjuIsopT 

asfjdjns siq sassajdxa aqjniA qdo^op -jW :> lir > ^ ‘’’““P ^ou suq ji jnqj 

-?da aqj qjoq jajjB ^-‘'P I ’^^.^op 

•poqsBAi-ajrq.u puB ‘pajuind ‘mmn J iq--u(i;A j p.j^u.;;) jqj u; oaipBjd oqj sbav suit 

«, !Z - -lo-fotoo aS 

rsA’us j[asunq o>[.iujq utiop pav 

i,/aamo.u.\-is3aisof jajrcWTgnrT ‘ l I V 

Fooi^v7vm Soqj PJ'^.^voqJdn jnqs oj am pamm 

.Afjamjoj SB jbbA jsbj qa.A os joaoooJLu n n mr?. -Hoojuos jiiq 

^“-'^oj aqj ui jsixa jou pip asxjagjo g / ^ ^ -P uj-c^uia[ aqj m uamoAv aqj jbiij panm r 
parp raaqj jo jp puv |j Ppi.^ pLioJfvA P''"“ -uoAa qSnoql 

-op SB.A aqs SB uoos SB- LoIo JS - ?noqB sdBqjad jo ‘Lo ur 

.janoooB 3aLAonoj aqj soaiS 3ano^ JoLjoj^t ain P"'" ’"“'I''’ « 

^ “i p- Jiu-*.:;:] ’ss 'V'Ss 

V JO parp uamo^A jnoj-Ajnauj aBin ‘^n orrr, ' ’ ’ ui-SmA-T qsi jijcr a„i nr 


601 


IVOIHOiSIII 



,scr“ 7 " '^^XolTZp 

-Jnoq,3p„ Sa,iX, „?s*S’„L7 “ ’™= ■'™"» ““q 4 Pooo 

™q» S47 P»».nnoj™ ,o ®qu.„„ , , J ,J P“q 

n 9Avq ssaoons GraBrAua rfr?^ c f -f® ''•'ora io auo 

m sareicTxa ^ovi s Sv ■jgmo^TT- n!l -^oj Suisi^oujcl 'suosjaci 'no&TJoj 

« r~ 

- -.p, ,444 „p’ro'4?„K»™;“3,«hif^ 

-HOD 9ga ngonnnmTTJ err paAojd SB j9A8j {Bj9dj9ncl jo ss9usnoiSBa 

('^081) fuafioipzjir fo ^ni?ograSis srq^^ p9pptj gq 

5.^4 Sir? 

•» » .»,» ~"'3.3?’4"S‘S5‘.S5'» 

f p- ■»=>»>= pi» " MP- ».'SS 

srago, ,J 44 'a, AmV 4mV7“‘'' ®"°"®!’“‘“‘ “‘H Pn» n«3jo ■,«,,, 
^ojBoimBgai SI q 'aonanbaLoa ain aq nmo,^ “I -SuiauiSaq oq^ m 

p.i .«3„5 a,, 44 a 4q44Tr4Xr»r4;!: 

rnMmmm 

mBw^ms 



ivoiaoisiii 



8—1 *aoA 

*2881 ^uopuo7 'midBozT 

poddaypp sv fuoupjiyo puv uouioon fo sowosip oyj puv /iuofwipij;\r uo soiripdij 
‘ 6 S 8 I 'nopuo'j ^udUiQca oj wcpiood sdsvdsip juopodtm pout oyj fo omos fo pinoooy uyl 

9111 ^uopuo^j ‘'o:jD ^sjLoaoj pj^dimij fo 'lunoooy uy 
'ZLL\ ^tiopuo'j pudddon^ oyj uo osxpojij^ y ° 

‘ZLLl ^uopuo'j ^*0^0 :ddad^ P^H^PlPiD s^uoipadosqQ poipod^ ^ 

'liP^SI 'nopuo^ ^svjod'is/ldd fo pdiupodj puv ^sosnv[) ^odupj^ oyi uo osipoxj^ y ^ 

•i{snjq.mq*sjouiiJoi?n.rAi 

00'Bjjns UI3JS 9q(j o:^ pgqdclT? [Oiioo[t; jo oouno uv oj ouipoi jo suit?j3 ajjoj jo ojnjoui^^ x? posn otr 
•si?{0d[iSiCj0 snoou’Bjno jo juouij'co.rj oqj ui ouipoi jo ojnjouij jo osn oqj ojuDOApu oj sjoirj? 
jS0qjT?0 0qj JO 0 UO sbm 'Xreurjquj [UI0U0Q spo0q[ oqj oj uooSjns’ ^^ojouun^ suuioqT 

•SSSI ‘I HOJUPM ‘uopuoT; ‘pouvj ^ 

, ^ ^ ^ *^0^0/ pdoddond 

oitudpidd siiowvjuoo fo pnooov uy poqsqqnci oq gggj jo .^jojsiq panjxju oi 

oj suoijnqujuoo siq joj poqsmSuijsip i^quioodsa; -eiSE uopuoq; jo ^^^oioog^sDrauooqjodv 
aqj Aq posuaoq st?av puu puuj3ua; jo suoo3ang jo a3o[ioo pAo^ oqj jo joqmour v ouixjoo^ 
fqSjnqurpg; m puB ^Bjidsojj s/nQ ^[Bjidsoji uopuoq[ oqj jb poiprijs ^^jooq qaoqo'y; ^ 

^ ' 68 ST ‘suuj 

ni op 'dQi(/i V sQSj uo ooadosqo ondmpGoM oddoif no opdpddond odaqif vj op odiopijj^ 

'SfBjtdsoq oqj jo uooSans onruoaq spauAvaojju ^^[jjotjs puu in ooa^on o 
P0ATOO0J ^^ggx ur sfujidsoq suuj ot[j ur oaiajui uu ouzuooq -lapnaino^^^ 'JuouipjQ uOtTj^^ 

;;-06Z[) nnap^ia saimp ‘(088T-|^8ZT) oiq^ocQ q-iaqo^; o'jonna; aopuBxoTv 
(Z08I-SgZl) sStuinpi miof ponoi'juoiu oq ^joofqns om 

no s.iO!)i.Lii oq^ Suoiuy -pouod oq^ jo o.in'}G.ioq[ oq-} ui po^ou oq .Wiu joaoi 
{• sjodjond JO Joao'BJ'Bqo snoijoojtq oqj oj su oonoppvo pjoiuqo jo ssuiu jtjojS y ^ 

I n ‘I0UI.IOJ 01{J ur Oauj oci lou nrnrm 

S30UT!:}SUI ui uotoiuoD OS ‘sn[ocIisAjo ^jooclxo o} ouo piro[ ppio.u. *• • . 

f9 

SiCxJS Qrr 

qoufM pnnoAi noTj^jndure uc jo jnqj oj .iL’inuis A’l'pcxo si AjOAirop SaLAOTim 
snjojn oqj jo ooi?jjns pujojui oqj jo uoijBiiqs oqi jbijj jooyo oqi oi (Q/QT-Te'tT\ 
aeiqpoAmo sojonb oh -Joqjo oqj uiojj po,oSBdo.id oq .Com ouo loira nnr 
ami, smra aq, ,a ,reAa.id op ,C„uonbaij puo .tou, sosoas.p inoq aotn ',k, S 
s»mod Amm ni oja saauojooddo ui0|joiu)sod at|, |uq, ;jm,u ,,3 moIo'S 
OM, aq, ,0 amcduLia a„ ,oq, ao,od aq .aaaj ,J..ad,™d o,’ pto!op Ta dS 
m n ;ni3uo nommoo a OAoq ao|ad,a,CAa pua ivaj iajadja„r- ^q’Loo.tl' 
.aa,adpX.a no aa.qaaa, s„, u, apaa^p jo (OiSI-(iOSI) .iaiamm^ SSolJx 

aommoo 0.,, jo 0,000 0„„,0„„,„ cs,‘/ZIIaxio wZiZmI tolo° KmoTa n Z 

Joq^o 3tq Sufonpoad jo aiqociGo qouo dug ‘n-onuonr J " 

-».p ,,,, „ ■ -| 

-uo, iq m,,, p„0 '0,q,qT,dom!™ l'U»i)ua„ 

PUB buiSga Oip JO auGiqmoui snoonui oqj jo biqocI.sLo'^A osraslp ‘"'•’"''f * 

X^qaaixy aq, n, ,aq, ,aa,on Xqnqaapfy ,0 toSSr-ZciO^iaarmor''” 

ramSpSa“;S^“ 88St ,0 aaAa, paS 

1087 pio laAai rciadiand 10 0 , (i08[) lAaiuionio,,^ quaiuof^ 

Soqaap an ^0 P''“ 'tluonina aq, q^im 


'IVOIUOASIII 



•q'^rap siq JO onnj oqj paaiBj8.i oq sjnanijntoddB asaqx "pj^idsoq 
oqj oj jnaqonoDOB-uBioiSiCqd pajoaja so.u. puts ‘jtoqo pnj aqj oj pajuioddi! st?av aq adCQ ’jq 
JO uoijBuSisaa aqj uq 'lejidsog s^stsoioqx 'JS -fjajiAipiin uo .ta.mjoaj pms maqonooau 
-actoikqd-juBjsissB so adcQ -jq jsissc oj pajiAui sb.vl aq .^juanbasqng qooqos (jaaajs 
-ajcSsjaprv ‘joafqns ■jtjqj ao jajnjoat sc ‘pajoauuoo aracoaq Japc^U. ‘jq ‘s[ooqos 

IBOipaur aqj m .Ciaji.\ipira jo siicqo jo jnaraqsqqcjsa aq:j UQ •suoijipa jcjaAas qSnoitjj ucj 
poc ‘sjuapnjs aqj qji.*A ajuoACj c SB^\i. J.J ‘jamjaaj ajCAiid c sc jaaxca siq 3ui,inp pajcaddc 
ru 3 /mpij\r fo mnpno paiipoc smiT ^ ‘aoijcaqqnd ■jsig stH -uotjonjjsat jcoraip qjiAi 
spdnd siq .qddns'oj nirq p'aiqcna qoiq.A ‘Apcq^ iljnuajcjq c paqsqqcjsa ‘XcpaiqnoQ uiq 
qjjAi uoijoaauoa ui ‘aq araij auics aqj jy -aonappai tlao srq (jc samjoai .CjajpApiur jo asjnoa 
V SauaAijop paoaainmoo puu 'auioipaui jo qouTJ^q pjai.i^^a'jsqo aq^} uoi^^ua^^'c suj pa^oaaip 
.Cpca an qaajjs-ajcSsjapjv «i ‘aaoip-.Cjua.A'j jo aSc aq'j jc ‘aoijocad ncSaq pirc ‘juapti'js 
(jaaStpp c SB jjasrapj paqsinSuijsip aq aaaq.A ‘sjcjidsopj s,sBnioqx "Jg 'F'® saipnjs 

{Borpaui sn[ pansjnd ajj -pjojpfiriQ :jc uioq scav ‘-j; -q "a; ‘H ‘‘Q 'H sapcqQ ^ 

'SSSI jcojpajif uopuo'j ‘U3a3^ imddianj uo jpqduwQ •j.q ^ 

■(iSSi) uoiuo^ fo sasoasj(j fuvpiodim 
ojouiont fo ouios uo suoijDOJOsqo ptrc ‘(^-gsi) sajo^y qtpi ‘fioupisqg fo ooipoij puv sojdpuuj 
paqsqqnd ajj ‘uopuoq; m /CiajpApiut uo sscjo paSacj aqj pcq sjca^t ^ucui joj puc ‘pjjidsojj 
s^iCuQ jc jajnjoaj sc uojqSicjj papaaoons ajj •jtSo{OiSi?qd uo .lajcj puc itjajpupiui uo ajoun 
siq qjLA uoijounfuoa ui uopuo’j ui ajujaaf oj ucSaq aq jca^t SupAopoj aqx '8181 ‘fZ caof 
uo qSjuquqjg; J.C ‘q; 'jy pajcnpcaS ajj •jsiSoioiS^Cqd iLAOuq-jpAS. c ‘{2ZSl~99ll) uojqSjcjj 
uqoj* 'JQ apun siq iapuu spjidsojj qSnoiog paJ^rajj aqj qc paipnqs qaparq^g; sauicf ^ 

(jjuai^jcd aq^j jo cpuapnd aq'j qonoj o% uoiscooo aAcq 
oq^A suosjad asoqj iCq jfpo pajcaiununuoa si ji qcqj jCpqipn qou qi squxq'j -laip^W, 'Jd,, 

rsiC'BS 8JJ jBjidsojj s^sBuioqj;, -qg 
%v iCjajpxiptiu no J9jn:j09^ puB u'etoTSiCqd pouj9:jsqo itq 

opniu qugraaounotiojd Snpqiiqs n s9:jou os^n 9 jj ■snoti9.iSu'BS SBAi snj9^n oqj 
ptiB s9souL^qoo9 qanp qqpw p9ppn:js 9q o; pnnoj 9J9Ai. S9nx'js9jm puB ‘sSutq 
‘qjB9q 9qj pnn pjBAi.i9jjB s^Cnp 9Aq p9ip 9 j;biu 9qjL IBOj; qjiAi sqjnoui 9Aq 
9iBra ^{qj];‘B9q b jo sutoa 9qj ojux dudijoui dinimd qjiAi pgjoojni 9Sjoq Supvq 
V uiojj poojq pojooCui 9q qopqjA m q9jn9q[ iCq pouuojjod qn9rau9dx9 oqq s9jio 
9J00j,q siqq uj -joaoj pjodiond no itBss9 snj joj 9J00]^ 93 jo 90 oq uopnoq jo 
iCqopog jBDipopq 9qq jCq gggx ni popjBiWB sbav jBpoui pjoS uBqjiSjoqqo^ 9qjL 

•snopBurtuB 

-X9 uioqaouiqsod nx SxnqsxssB popxoAB SBq 9q 9iuxq qBxp 90tns qBqq sj^bs 9jj 

,,-p3ip puc ascasip aqq q^jiAi pazias aaaAi. uraqq 
JO qqoq puc ‘saqjop Am SuiSacqa .10 ‘spucq Aui JQ uoijniqc jaqjjuj qnoqjm ' ‘ ‘ 

raoqq popuoqqB 9q ‘oouBqsissB oqBqxoxurax sxq p9ixnb9i squ9xqBd OAiq qBqq Suxpuq 
puB 9tiop 9ABq pjxxoqs 9q SB spxiBq sxq xpBAX oq ojqBxin sbax 9q noxqBxixxiiBxg 
9qq SuxAXoqoj qBqq fxixoqjoxuqsod JoqqouB qB spdixd sxq jo 9xxo poqsxssB 9X{ ‘£ZSl 
'ouixf in qBqq sp.xoo9j ojj -joaoj pjgdaoxxd raoij sqqB9p 9Aq pBq 9q sq99Ai 
99jqq qx9xi 9qq SmoriQ ‘XiOAqap b ux spdnd sxq jo 9110 poqsxssB 9q s9qqop 
9mBS 9qq xii Suraiora qx9xi gijj^ •qu9ui9ngxioo jo 9 sbo b p9pu9qqB 9q S9qqop 
sxq SuxSuBqo qnoqqpA Sara9A9 9 uibs qBqq puB qoqood qBOO sxij ux qgqduiBQ 
•JQ iCq P9U.IB9 9J9 jA 9SB0 Siqq lUOIjf SU9lUX09ds UXBqj9Q •I9A9J XBJ9d.I9nd 
JO p9xp pBi[ oqAi. UBuxoAi. B JO uoxqBuxxuBxo uxoqjouiqsod 9i|q qB poqsxssB 9q 
‘ISSI ‘-laqoqoQ ux qBqq soqBqs qgqdxuBQ tUBinii^ X-i^qoqj oq J9qq9j b up 

•sxqxuoquad ux 

p9qqns9j ba^ixa 9qq uo saoxqB.x9do jouxiu qoxqiU ux S 9 SB 0 ggiqq sgqxo 9 jj -joaoj 
IB j9dj9nd JO 90U9S9jd aqq Suunp s{Bqxdsoi{ ux suoxqBjgdo jboxSjxxs sqDxpjgqux 
jBqidsojj S(iCn0 jb p9.x9Aq9p s9jnqo9j it.x9jpu.pxxu sxq ux souref 


511 


UVOIHOiSIH 



"SS8I ‘' 0 %Q ‘uoipsfutsop op p ’ ' ‘ JUBUldSSlUlVS 

-SD,p uaHoui suiuioo fios ‘axnivu asimnDiu. ap sawid sai uoswod j.nod ■}ios Hunvpos op opdxo^p 
ajLiuopp np jLWJios os op ojaiuv}^ jo aoqifn'B sbai anb'BJi'Bqu'q aureuiJao auiO'^UY c 

'fl2l 

‘noprior[ ‘aqiAti'Bjg 'g ■BtiJin'Gg ‘JsijqSn'Bp (jsaSuno^ siq ps^jypiH! 'dydmdoiqopvy j 

•gjjao pa:).oatiuoo ^ip?uss jo pasodraoo q3noj!). oiu'ba 
-{•b3 V paspvap aq puB qompo^ jo quBqsqoiruQ ai'Bqp^y^ jo uaci aq^. uiojj paiuaddu A'^tou'). 
-oaja no sjadBd yiucjq ‘uopuog jo q3noioq ri'B!jqodojpTii 'g 'g v mou si qompo^^L ‘qai-Ai 
“FOAV qopu.naai0 raoij paAOut sbav gQU ut qoiqAi. jCtopaoq'Bj aouBiipio o? paqoti!}!jB 
Apuqojd sBAi puT3 uoaSans j?japi‘)j'c h'b stjas. qn'eqsqoinjQ •ja^unjl ui'aqpM ’•^Q papimoj 
‘aopuog ‘poqog pai'^g n?tupufAi jaqoBa:). puB (}simo:jBU'B aq:j ‘(008X~S'P'ZI) JpBqsqinjQ 
inBqiij^ q!^pA qoiAipo^^ jo qusqsqaimQ pasnpoo aABq siaqdBi3oiiqiq iCuBjq ^ 

qsoui JO spuiui oqj nt q.'eqj po{iBoai oq pinoqs jj ’sjopo Aojjsap oj punoj 
SVM qoiqAi ‘ouuopjo SuTurejuoo notjnjos 'b joj ‘Ai'Boaqjod'B hb ‘(0S8X~ZZ2,I) 
(Z9 oinBtujao auiojuv oj popasAiB s^e^^ gjST 

JO Ajjsnpuj I'Bnoij'Bjq jo jnoxuoSBjnooug; oqj joj Ajaioog aqj Aq pajajjo azijcl 
oqX •aiq'BHoijoafqo ssaj jaq'BTn jnSj'Bo qouajjj; aqj jo uoij'Bdnooo aqj Suuapuaj 
JO sa'Baui araos StnpiAoid jo asoj'B qoiqAi paau aqj oq. I'Bjuapraui sbai qu'Bjaaj 
-msip j'BoiSjns "b sb auuojqo jo asn aqq jo anjBA aqq jo AjaAoosip aqj^ 

(•auia 

-ipajq JO AuiapBoy A^ajq aqj jo AsajinoQ) ■anb'BJjaqBg anprajaQ aopjuy — -gq -31^; 



'CTZ8T-88i,T) 'g; snqsnSny Aq pajBpj sb ZjvBti qsiqijg aqq 

m Ajapm jaqjBj quBjoajuisip b sb pasn uaaq pBq auuoiqa 'uBaAJOjq jo aiuiq aqq 
uiojg 'qnaraaAaiqaB ajqBjuaA b paiapisuoa sbm auuojqo qqpw AjBiquaqraad 
quBqiijAi aqq jo xiotjoajuigyp s^iCepBiBg ‘(8381) A'jojBJoqBj (6S8I“88Zl) 
SjjCab(j Aajqdranjj jig m aurjojqa paganbq pajaqiuaaiaj aq qm qi jaqqBj aqq 
UZ98T'-I6Zl) -^'BpBJBg ]aBqoTj\[ puB ‘qoiAijoo^^^ jo pjUBqsqomjQ Aq paAojd 
-Ilia jaqjB uoos puB ‘x6ZT (608T-SSZT) Aojojnog ap sio5uBjg anioquy 
Aq paqBOOApB sbai qua§B Suiqoajuisip b sb sbS autjo^qa jo asn aqj, 'nofiQ 

-ill TCVOIHOXSIH 



^/s?8mJOitio aq^ JO snoijBOiicIdB ‘pajBjncIraB aq oj jnoqB- 
ajaAi qoTq.\i ‘sjuajj'ccl j'BjaAas jo squiij aqj aAJasajd oj aunjioj pooS aqj pcq sqq 

aq q.'Bq'j sajou 

ouBjjsiq ^/(jiiaixtaj'B^js pjoq 'b,, spjoAi aq^ a^jotc jBiio'jqaa ub spuaddB aq puB 
qooo]Y joj Suoj!js oo!j qq b pauiaas ouBJjsiq jo (juauiaj-Bjs siq^j jo ^Q.qBiiq aqj^ 

'sp^jidsoq nt ouaiScreS ou 9q oiaq^j q^jjojaouaq 

lou'Bjjsiq; uiojj 

^xi9ui8!^'b:}s 9q:^ ut ai^'Bmurpio sijjodai |B^^xdsoq qou 9 J^ pxx'B sno0§u:ns qouaj^ uiojj 
suoi^'B^^onb ^BJ9A0g jo ^unoui^ a§j:^{ t 3 saAiaoai ^aoxq^o'Bjd poiSans 

|BQ.xdsoq JO dj/iou 9 'f 9 q aqj ^ohojSh'bS I'^l^ldsojj ‘uoxssajojd juoipaui aq^j. paxpn^s^ 
jfqnjqijx'uj aA'Bq oqAi asoq^j xmouq qaAi si saouisqjn^sip i^aoxjtiqi'jsuoo pxi'B 
sas^asxp j'bdo]; uaaAi'^aq Suijspca saoij^iai pooadioaJ oqj sa^Bjs qooojy 
•sas^asip aujoq-jaj'BAi jo uoxj'BOip'Baa !^ii' 8 ‘}{nsaj aq^} q^qAv saqddns 
pa!}09jtn JO uoi^Bauo|qo aq^ pa[ SBq qoxqAX ^niq jsjq aqj aA'Bq OAi uoijsa 93 us 
srqj uj •jaj'BAi pajoajui jo suoq^S 09 q^'^^ ^ 1 - xioijujos jajtuojqo aqq jo saoutio 
g JO X JO txoxqxpp'B aqx iq paqund aq X'Bxxi sasodjud oixsauxop JOj jaj'BAi X'^q^ 
Xuauiaannotiu'B Suqx*i'^^s aqq saiuoo uaqjL 'OXO ^sdtqs ‘sasnoq pj^nS ^sqo^x 
-jt?q ^smooj qoxs ^spa-HAi ynjidsoq jo uoijoajuTSTp aqj saquosap qd'^jS'BXBd y 

j/uopTJUTiuTJxa aq:^ 2uiiiurSaq uo 
'XOJnjo|qo aqq. jo aoiq.n|os x? q^ui. spuxjq aq:). ua:)siora o:). ajqmisop si :)i ^paamJApn Ji7j aq Apoq aq'). 
JO uoijox3jaj:xxxcl aq:x JJ amcl ui A|juaubasqns puu jaiUJOjqo aq*). jo uoijnjos pajnpp xr 

tfi jsjg Suiqsxj^A Aq pajoaxioo Apuujsui aq Axjui spuxjq aq:x jo jopo OAisuajjo Aux? puxj faau^d 
aqx?:^ ubo saq:}op jo iioi:^T?u2ajdiui pujnd qons ou ^uopuuimxjxa aqj 3uiJnp pasn Apaaj aq 
jajnjo[qo jo uoijnps aqj jj ’paipauiaj A[Tp9ods aq Aum saouamoAuooui asoqj qjoxf,, 

:s£vs ag[ 

JO pu xoS ox sjiojja ajidsap sjuoq iCuutu JOj jopo Saixsn 3 sip aqj pauiujax 
OA^q spnisq aqx ^paxiijojjad snoixnjq'u pax'eadaj pTO paAouiax uaaq suq ssaip 
JO apxxJ'e ijOAO jaxjH uoao pu'u 'pamux^x aABq Aaqx qoxijAi xopo ajquaa[oxnr 
aqx iCq ssapsn paiapuaj naaq aAuq sxnuxsissu puu jox'GJado aqx iCq njOAV 
saqxop aqx X'^q^ sax'^xs ^q'uagxoads aq suoixuuiuxuxa oiSopqxtJd Supfuui uj 

^/jojnaoiqo JO uoqrqos n qXfAX poua 
-Xsioui aq oj uoixoassip Japan :)oafqns aqx Suijoaoo qjop oqj fACjussaoaa aq Axjui sx? Apuanb 
-ajj ST3 Suipjuuds aqx Sumauaj 'atuq pajaju.iopp jo uoijnps xj qxpA pajquuds acj ppoqs 
uoqoassip Japan joafqns aqj fjaxa.A pajojiuopp qjpA paip'x?.A aq ppioqs sjooq aqjL„ 

isaniixxxioo pno ^xoapnxs aqx ox 
asn JO jaSuoj ou sx^nd jo pAOuiai aqx 'uoxxupxuaA axi^nbapu ^jaxuM jo jCtddns 
jojixua^d 13 ^Ajox'Bjoqai |aoiuioxuua aqx in ssauquaap ox uoixuaxxx? xsoxuxn aqx 
spuauiuiooai ag[ •sxiotxoassxp ux Suuanooo sxuappat? xq^qs mojj xso{ uaaq 
aA'uq saAq x'^q^ jouj aqx ox uoixuaxx^ sqno aq ^/sxmsjnj juaxuioxiJuy ux uoix 
"O^jajXnj JO uoxxuaAajj,, uo uajdaqo aqx uj ‘qoooyy iCq pauoxxuaiu sjjodai 
puu sxuaiuuadxa aqx jo A^aj a iC|uo jo uoxxuaauitxua aqx xqojad quA aoudg 

^j'spuno.A ox lunipos jo apixo jo 'jojujopp aqx jo uoix 
-'eoqdd’B aqx Aq paaijojiad ASipojd siqx axiasqo oj ssautddaq oqj puq OAXJq j -Apoq 3uLvq 
aqx UT aopisodinooap Saijsajji? jo Axqiqissod aqj Suipug jo xx^xp suav xx ^ajaunjjoj ojoin pijs 
Suiqpuios paaiauiaj ajaqj jng 'qxaap jo sasnao pjaAOs ‘ajaAi ji su ‘pajarnjiuuu OAuq oj puu 
aotxisodxnooap iBoiiau pajsajju OAuq oj aouajsuinajro Addaq Ajoa tj ssapqnop sua\ xL, 


6IT 


UVOIHOXSIH 



Su'n oq^ JO .iojsboi pojoop suav 

ni ^JojjAipiai paipnjs^T -o, ;! JOjjtjojaqj Xiojcjpouiiur puu j^/t ^ u^nnnrr 

-«JPa Jo^j,s.oa 4 -a -H «Jq 3 “FAPooi 'Gin^/zV ‘uS^ 

' ^ 9Z^r-s/zi^rsuoAuraAvo3sxfo,r,po;pnjsoqa^^^^^^ 

’■' ™A -SSL!.:-™ ;;^ i 

^msissv UV pav 'jBjidsoij din/o .10™^^^ 'P^ 9 Pu«I]uoj; aijo,. 01 

P i^vuBoqpvqsuriioQ '^1 o^ ggii wo/j 

r 



Pcq saijfoo^j^iaqo^ |SZI) ,o>[.ic {3 qclosoj- ^ ioi(,^~ ~~^ 

(f9 -Si^) miquQ fo Jfi, (968T-T0SI) sLm^ u^n^ ^ 

ISI ' ■•'‘•awl)=so,u,s,(„ 5 ,gp<|J 


'IVOlUOiSlIi 



-K ’“/oSr s si!;,r; 

pire ‘pajnoos sooumsxii isoui ^ uooAv^oq jo ojnjujocluia^ tj m ngf” c 

^iXXXMJOit 

•^VKO.WT QNV ^33ao •3.^.«0aa '3,,U0 'S33U WVK0S01 

■NOaNOT 


•ioii.imixj aal JO iojitk aira 

■Q'w ‘SNinoo xiiaaou 

A.Z 


uaaKJio-i ovjjviKKoj 
'SUV3X S3.13S 30 001333 V 


'ivxidsoH Ni-oNui Knma shx 


fii ssrjv,x>jo 


'siixuia unod-xidid a^iY 
aaamnH xis asvsnoiu nsimxis 


JO «0IJ» am owwirixoa 


KO 

3siiva:?ix ivoixovyj 

«2Vmrpuomuzooo; 0^0'^ oaqno 

-UOD tro -jt^isaojut ur Ln^n? Po«roan s4u ‘moi vd 

• > • 1- ' fi* facS'I Ajuiuqoj^ uj 

‘STOieap^^qJ poziiSTs ^ ^°^Vp'‘ouow'7i o-inpaoo.icl 

• P MSnodo^n ;v suo^o snonlo. p’ f, Zl r""" 

8Sr SR) Sufiivooil 

'ivoiaoisiH 



•gQg -Cl ‘x -pA ‘1881 ‘uopnoT; 'sdiinqj pJBqoi'a; puu 
JOT:iT 3 T patjqom i?q pa^tpa ‘aiMSD/JDjy iimridosoipu ‘smiumvnd uof opijtjsq/is v fo u<nps3 
-Bns m 02 moM o 2 moi ‘soMifouodiuo} posDououi fo suoniod Bmp3fuisip o;/? uo mu^muodxsp , 

•TUpaui pioS ^C8[cl0(2) 9^^ papJCiW-Tj sb.m put? s'bai oij 

9091 QT ■?'P9I -toj uoipioossy qsi^ug aqi jo piodaj aq^ ui pajuaddu uad siq raoaj T3ja[oqo tio 
^odaa opioqi’ia uy -.touiiqui aaisaqouB^ aq^ o; unrois^qd sa aaipn siq aapun qaj qoiqAi 
sasuo uo suoipAJasqo su qa.A sc ‘"op ‘sapqcip ‘quojco uo siadcd jcJaAas papqi.i:)uoo aq 
aouaios poipaui ox '/iujstmojp lofuoiuuodxa fo ^tuoiuop aqj, o'} paSucqo a^}i} aq} puc papucd 
-xa qonui ja}cr scm siqx '/tjjsiixoip fo diuopda uy panssi aq tOST ZOST 
mojj -Q -jq siq paAiaoaJ ajj -japaqoucjAi }c aoi^acjd jcjauaS ui ‘itjuajj scuioqx ‘-laq^cj 
siq paasissc pic.AJaiic puc qSjnquipg jo Z^^isiaArafi aq} }c paipn}s Xjuaji ™'s?n?Ai. s 

■ ■ -OZSI ‘uqqoa 5 

•?s8i i 

^psdiyuiof JO uoiScjuoo 

aq} 3aiAoj}sap jo ajqcdco si jiaquajqcx oZTZ Aiojaq ajnjciaduia} jaqjaqxv si saSuiq ^iainbui 
aq} JO jt}i{i}n aq} qoiq^ uo }cq} puc ‘pauicjjaosc aq o} }uiod }uc}Joduii }soui aqx„ 

rs^-BS aq X88T 

9mziolk)j,\[ ivot^idosoinu aq} tit j.axoiqi'B tiB ni puB }Baq jo }oaqa aq} niB}jaosB o} 
pauSisap s}TiauiTjadxa jo sauas b a}Bjn3nBiii o} papaaoojd iCiuajj 'iq 'spoTaad 
paSuopad joj joqjBq aq} xii niBuiai o} paqaduioo ajaM saoSiBO ‘sAiBy amquB 
-jBnb Sui}STxa uaq} aq} p asnBoag; •ja}saqouB];Aj }b papuB^ iro }}00 UBi}diCSg[ jo 
saoSaBo m anSB^d jo xioi}onpoa}m aq} }smBSB ainsm ppoAV }Bq} sqnarauadxa 
no Xjjbo ’o} ifauajj -jq pa}sanbai pBq ja}Jodun no}}oo b }Bq} SJBaddB %i 
*}Baq jfq uoT}BzqTja}s no s}uaraTjadxa SuT}onpnoo sbm. ja}saqonBpq jo (988 1 
E^aH ttreiqxjvi ''Bpiin} 0 }i uqqna aq} m jOAaj ^Bjadjand jo uoiquaAaad 
aq} xn aouaTjadxa’ apBqiBraaj siq Smnsand sbm suqpQ }‘i9qo}j aq qM 

^paagjo 

paqsinSuijsip }cq} o} pajuioddc scai oqAi jauoijijocjd oij}a}sqo dpaisnpxa }saq aq} 3niaq 
‘sucioisAqx JO aSaqoQ s,uaan^ puc Sur^j aq} jo }uapisaij pajoaja — SfSl-LfSl — sicait oai.} joj 
sum ajj -jqSiaAi J0}caa3 pcq uoiuido asoqM auou aja^i aiaq} a}}anbi}a ao soiqja jcuoissaj 
-ojd JO s}uiod uo puc luoissajojd aq} ui papniui-q3iq puc ‘}aajosip }soai ‘}sajcs ‘}sapunos 
aq} JO auo sc unq uodn paqooj uaiqjajq siq ‘jucjjnsuoo c sc ‘aqqAi fpajjiS ZljqSiq scAi aq 
ucioisAqd c sy -sicaiC Xucin aoj aoijacM ajcAiid aAisuajxa }soui pSiCofua suiqoQ -jq,, 

: suiqoQ JO s^Cbs pxiBjSui}]; 

•ajnpaoojd jB0U}a}sqo jo suoi}sanb uiBjiao ioao snq^oQ ‘Jq qjiA}. aouapnods 
-ajjoo ^q}2na| b saBa^f ^ubui joj uo paixiBo uosduiig sauiBp (jig aajBj) 
•JQ }Bq} sa}ou puB^Sui^j uqof zpuvpdj m fiddpica'pifff fo sfouuy siq uj 

„isaaua]i}sad a}CAud ‘paapui ‘laAa Xaq} aia^i .‘paziuijojqo }ou aja^i spicui 
-pjCAi puc ‘suojjciu ‘s}uc}sissc siq puc suiqoQ -jq; ^paq uoi3c}uoo aq} scal aja qM, . ' 

•.sqiBuiai puB ‘auiq puB auiiojqo qjiAi. sjuauiuad 
-xa ^suiqoQ o} sjajaj sSiaj^ ^‘• 0 }a .‘sxdUd^ V^l'PPHO P judmivddjj pwo ‘sudt^ 
‘dxwpff siq ui puB ‘uoi}Boqqnd aiaq} ja}jB %joqs BiqdjapBjiqj jo sSiaj^ 
•Q sajjBqQ JO uoi}ua}}B aq} o} auiBO suiqoQ }jaqo}j jo s}uainuadxa aqj;^ 

•juauiaAaiqoB siq ssBdins }ou op }Bq} jtBpo} siBjidsoq 
oqqnd iCuBtu ajB ajaqjQ ’aiui} }Bq} o} dn piooai jBjidsoq ayqBJOABj jsoui 
9^^ -loj JTpsJO luiq luojj p|oqq}iAi }ouubo om ‘jqSnos pua aq} jo Bapi snojnqau 
B itpo qjiAi. ‘jBOuiduia j^pjnd sb auuopo jo asn (SuqjoQ jaaqo^j piBSai aA\. 
qSnoq} uaAg; •sixB|i?qdo.id jo UB|d siq ui jaAioqoj ajSuis b pBq aABq o} jBaddB 
}ou saop ajj •uib}ij8[ }Ba.iQ ui uoijBpaiio stiojauaS paAiaoai aABq jsnui puB 
Boijauiy ui paqsqqndaj sbai asijBaj} ^suqpQ jaaqoy; ’-.laAaj jBjadaand jo 
oioiapida snouas jaq}0UB pjidsog ui-SupC'q ^qqnQ aqj ui pajiiiooo ajaqj 5881 

SSI 


IVOIHOXSIH 



-TPn) ULvurrr ^C?oioog p.Coa aq? JO .vionoj V pajoap shai puu (rngT 

Ciaimmirn T^^ srnnscjg; jo pnajjj ajumiju; ub sb.a ajj -aAoja jacljag aqj (gnsT^ paiuavm 
arr Suijotupnoo jo poqjata aqj ui sjnaraaAOJdtur ajaBjapisuoa aDBui 

-Wna ojjqs-^qjaa; ssaoons jaais qjtAv jno paiiaca sbav qoupw 's3m 

^ ttot ^iqSnoaoqj jo uiajaCs b pasiAap'jjnjjg uiBipiL 

6ISI tiopatyj JajsaApfg sapaqo Xg ■fttuouoo^ oi}souioa fo ri-iidosoipijl'tJ^ l 

iOZ-9QZ •cld ‘ix aomio^i^ snivdvcldv Bmpdfmsip poifipom v uo ruuajj -jq moufjofprj 

?9umol’^nnonl (^981-56^ l) tnretmiGsia -g 

P . JW O ogqojd ifgjuuipjoTJj^jxa uu uioij sqjoAi Sui;js8j0!}Tit oait ^ 

or... T -'CiBuijguj {BJ8U0Q 0iiqSifqj[0(T 0qq. ips qo 0 n 0 oiuT n9TTTr>'A 

2; JO opora s, no.,u9m ojj ■j.s.jot, £,p ,o Ucsui Xq praJU peaTZ 

V -pSand^s^2'a°a'’° .»nAg mpiniAi -aw p iq posuap 

oP 9 Fiq SPAA 0j0q:j Q];gi; xn (jBq:j :jobj 0q:j o:} iioi!^u0:j:jB sqBO ifiti0jj 

-S0id nrri ‘rrorTo 0qa Tifajns 

‘j0V0A\nn ‘ a'B,, >iooo:}0d 0q:j ss0iun '!jBq; uot(jonj(jsuoo 0qa’TuojT 

'I ni esnssesd uzb 0 ^s pas^ 

i AnSHnr' -iazqua^js UIB0:)S ^0qoBf-0iqnop luapom aqa m tiBid 

PI SAioqs ,,JazqTja:js paAojdrai,, aq^ jo uiBj§Bip aq:j ijb aouBiS y 



paqs .lanui aq^j jo jaijaiuBip aui dub laar , or to S 

aqx •JO^jonpuoo-uou amos lo SuiLa 4 iT?n ^-p ! P q^Sua^ gpisui 

aq^ ‘saqour g gq o:j uaaAv-jaq aoBds uiBaw pajaAoo aq qgqs jg^jno 

s^isaSSns aq qoupu jo sqaqs aqi ‘sniBjBdd'P ^ ^P^^ 

saatsap aq ,uq, ^nqUa^l^adT™ 
aq ^iBq:j sa:jB^s aq apBjjB sun ut -jamnL tt^^’ Psajj on puq sBq 

-^ddB aq, JO .raqmBqa aq, S SoBid ^ 

os (ig -Si^) jazqua,s ibuiSuo siq jo uonBoumonr’^^ PO'Ioapri ,Bq, pa,Bn,is 

p 4 nqn« 


zsr 


ivoiaoxsiH 



6 — I "lOA 

•(sesT-^ezi) 

uosJiaj ‘t; pqy (1681-^081) SiCojqdumjj piAt^a ^(ISSI^SSl) st^O *wpu'cxajy 

93jo 9Q ^puosTiAioj^ STA^JQ tioxno|Og ^J9qsi^ *CI uqof ^(ZZ<8T“0S8l) H (fS8l 

-^8/,T) 2Ton(^q.'Bqg 9ui!9qQ oSio9q ^jadoojj ‘9pH ^(098T“Z08l) M PI^D 

•y sn^^snSny ^(^98I-96ZT) ^(6Z8I-Z8Zl) AvopSig qoouf 

s^Fijar '(i88t-^I8X) '3 saiiuqo 'Joi? aaS mtS S 

^ounmda -y aSjoao 'uosjaSaJO ‘somtoH IPpuoAV pj^Jua-L^ uqof 

‘SoTuumTo ‘(SeSI'SOSi) 1 Suppnioai ^oaps mq iFtns scai citqsaoq 

-uiaui aqi^'^tjsL salupH P XV 'eSSl ni pa^^aoclaooui pu« poAiAOi siJAi sa^a^ 

xrs i^noqi; joj pa^sixa '(LQST-llll) uosJp'Bf saunJf pun (9381 8i.i.I) uojH3j^\^ Q xiqop 
Aq g08I pazni'eSjo Aq'cuiSiJo scas. (jaauiaAOjduij po;p9J\[ -loj A^oioog 

uopog aq"} jo UBUBjqiq ‘pj^ips sauiup jo Asaijinoo aq!}. qSnoJq^^ puaJ sa^nuiui puiSuo i 


-J 9 nd OX SaiX'Biai sxoauiiuoo pu'B sx^odai osbo xoBogiuSis jo joqiunu v punoj 
91 'B 9i9qx ‘ZfST JO uuinxu'O 9qx .loj sSuixooux oxjX Jo sSuip9900JcI gqx pJtoooj 
qoiqAi. gXd9ui9A0Jduij xBoipgj/q joj Aaioog uoxsog; 9qx Jo ^sg^nuiui 9qx uj 

•oqg ‘s90U9ngut ounqgx 

'saiSBioi ^/gigqdsoiuqo gqx jo saoixjpooo snopcou,, pgjpo-os 9qx opnpui xq2iui 
pTO S9uqojj itq pgsn iCpsooy shai pjoAi 9qx Xixqx uoiss9.iduiT 9qx uibS 9Ai osp 

iCaBSS 909 u SIU99S Tioix'BUB^dxg J9uq siqjL 'Uop-iOQ puB ‘uBuiugQ ‘pa^p^ji^j 
puB 9XiqA\. P?P s'B 9SII9S 9ui'BS 9qx A'potJxa ui pjoAi 9qx p 0 sn sauqojj X'^HX 
qB09j xsixiu 9A4. puy ^/gx'Bipgui ao xoo-iIP X^x^X^oo Aq Apoq ox Apoq uiojj 
9s^9sip JO noiX'Boranuiuioo 0qx„ tioix^oqddi? poipoui sxi qxpxx ‘xo'cxxioo jo j,J9qx93 
-ox Stiiqonox,, jo X'^qJ ^osuos poiSojouiAxo XOFXS sxi ui (,snoiST3xnoo,, pjOM 
9qx p9sn (eg •Sxjj) (f68T-608T) S9ui{0ji IJoP^^Ai •^o^'-qo JXjqx U9qx aiunsso 
Xsaui 9 /V\ •Sara'B9ui poxdnjjoo 'B qxpxv pjoAi v Saisn jo s.i9XX9I Jo ugui xsom 
-9JOJ s,B0U9uxy JO OHO 9snooB qoAi xodUBo 9j(A — ’sauqojj IPpxiSiW 

•Tf8I xn (0S8T-Z08I) JJXjxsobq 
qoTjpgiJ^ JJBQ Aq pgpunoj ‘mz}p 9 j,\[ uajiuiunsoB uop opt.apspio^ dtp .oqn pptuoq 
-sdMpjp JO jojipa SB qaoAi siq sb/A guioipoiu ox uoixnquxooa joxqo sig ’qooA 
-JB AABUoinjnd 9qx qSnojqx uibojcxs poojq 9qx ox p9XX?xxxpxx sq Ablu uoxxoojui 
9qx X^qX JO^J oqx tuojj Abavb xoS xoDtUBO puB BXuooBid oqx jo uoiXBiBdos gqx Aq 
P9XB9J0 J90(n (Bujgxtii 0 Snq 9qx jo uoixou s,A9AaBp[ ox sx.ioa9a apj -pguoixagiu 
9JB soixjX 0001 A(9XBtaK0JddB puB 9.inxBi9xq 9qx x{Xpxv Axubijilubj AaBaTp.ioB.ix 
-X9 UB SAioqs qaOiA sijj •aoaBqoa 9AiXB.ino puB 0TX0B[Aqdoad j9iqo siq 9q ox 
saBoddB guTjojqo ‘soSBd g^g jo guinjOA 9 . 11 x 09 gqx xxxoqSnoaqjL 'aoixirios 9uiBs 
gqx qxtAi P9 XbSijjt aq ox si snaaxn oqx xxxq ‘.xaX'G-*^ poxBuSaadiiix aauojqo qxp^v 
paqXBq aq ox uosaad qais aqx st A[ao xojsE •uoxxaojux aqx Jo adAx six[X x^O'*'- 
-9ad qxAx auuoyqo qxxAV aoixBSxumj xxxqx saxou apj (,MaA9j yB.xad.xand snoyadxs 
-Aj9„ si qoxqAi. jo puooas aqx ‘saixauBA uaAaya saxoa aq .i9Aaj |B.X9daaxxd jo noxx 
-BogissBp six{ aj -xagainSaxui aqx ui qBaaq b qSnoaqx uoixxJluojp aqx ox xiosiod 
axaos JO ssaooB aqx ox sasBasip xsoux saxixqx.xxxx3 puB ApnoaoSia {.loqdi^-pdqpuyyj 
atp pun ddqat^-punj^ dt(j) aoxxoajai puno^A jo auxaxoop six| spuajap ajj 
(j'JxiaxxBd ax{x aABS ox pajxBj aauo|ip — "oxa ‘Bfoaqna ‘aaAaj xusxjpoaoxax Sax 
-Aioqoj asoxjx — sasBO aaqxo ax ajxqAi. ‘dpq paounouo.id jo sb..a aux.xojip ‘xodqBiiis 
ao aaAaj xopBos Axoqoj asaqx aaqAv Aqopadsa ‘.xoiunx A'aaxBiA jo sasno Aubixx oj,, 
‘sAbs ajj (/Saxuaxjos,, xsbtbSb Apauxaa uSxa.iaAos b suoxxB.xBda.xd aax.xojip 
aqx ax ssassod Aaqx aAaqaq saBpisAx|d sxxo.xaiuna x^^J sAbs aaBuxaasig 


,,’ui xas Aq'enxo'o suq qoiqAi aouaosa.ixnd p xpsa.i oqx sAii.up si aoAOj oqx X^qX JOAO.iioq sn 
qouax saop uoixuAjosqo aqj^ •aouooso.ixnd ipiA ‘Suiiioxjos .10 Siiiqout snoiqxiqoS u soonpoad 
uosiod oqx piro .‘snaaxn XB'''’BSoad oqx jo .10 (Sunj jo ‘xi! 0 .u]x ‘qxnoiu oqx jo ao) puno.vv u 10 
Xuqx SB qons auBaquioiu snoonui aiqissaoou oiuos A{xooaip sqouxX'^ uosiod osuosip oqj,,, 


6SI 


aVOIHOXSIH 



m SuptnsDj 

'BimDjn JO osTJo v pajjocloj SuiuutjqQ uq; ‘jm?jni W3 ui sijioipaQcIdis ajno^ jo ast?o 'e jo oitju 
'JCr iCri'Ba W 3 aq oj siBacIdt? j^qAV pjooai Saijaatu siqj jo sajnaiui aqj^ i, 

'828X nr imuyiof poiOrng puv iTyoij)^ ooi^oaq uoi^^^aqqnd 

uaqAi fLodm^ pwo awiojpsjir fo pumof puvpu^ aid^ aqj p sjrojipa aiOAV nqoj* 
pm? aq pu^ 'rejidsotT ui-SuiiCq; nojsog; aqj sOTiorSiCqd San^najj-B qsxQ aqi^ jo auo st?Ai 
aj£ *sj^a.£ iCjJoj ioj uoijisod aqj ppq put? ^9XSX ni iCjiSJ^Atufi piUAaujj ui aouapnjd 

-stjnC T'Boipatn pu^ somaasqo lo jossajojd ^^sig aqj pajurodd'e s^av Siiniu'BqQ e 

• • ^ ^ ^ -Bouauiy UI 

'Bisaqjsau'B jaqja japnn uorjmado puooas aqj pauuojjad puasuAVOj^ uouiO[Og « 

•sqjuoui iCxrBoi pajsuy jisqj ssauqi to ^QJJU pajaAOoaJ iC[[Uug: i^oujiq^ j(j ^ 

trosqo'Bp ’jQ fsjftqo p'sq {jnaij'Bd oq^j. sjnoq anoj-iC^noAi^). snoipo^j 

V SuiAioqoj Qo\%ovxd siq ut jbaoj pjadjand jo osiso 'u pa^iodoi SuinTOqQ 'jq 

‘(9981-5081) PinoQ uostppy sn^snSny pOT sauqojj '^Q 

Sai^sisuoo 00 i}^quiuioo Sui^qpTO W 3 p05^Ti0S0J[d s^Ai ^od 0 j[ s^a 0 jnOT 0 j| oq^ pTO 
^a'B 0 iC 0 q^j joj p 0 XO 0 p 0 j: 0 AV gi 0 ogjo $.^8X^81 ^6 <^’^nTOf no 3m^00xxi aq^ ijy 

^/qois (sFAi) soi^^saxnop jaq jo auo osju put? 'Aptj[ aqj jo aoam t? ui . 
sijtuojuad JO asi 3 o jaqjoTO s'bm aiaqj. ^snqcLCj jo asT?o 'U qjiAi uoijoauuoo ui 3uujnooo Surjoam 
aqj q.'B pajjodai aq qoiqAi spiucquad jo sosuo aqj oq, uoiqippt? ui q.T?q!^ pres ofcg; *J<x, 

•parp spJ'KAVJaqj'B ^paAiAOj sua\. anoq to jo osjuoo aqj uj 
•uioqqps pajaAi|ap puu paujnq. sum ppq^^ 'uiud ou sum aJoqj puu 'uajn so aqq. ^^u sum 
niju uy 'daa^s jaq ut Aumu auroo puq sjaquM jajj 'Joq mus aq Suruaoui itupung ’juaiC u 
aoj pauquoo jaq ijdaq qoiqM uoiSaj ouqi qq3ij aq^ ui paxmooo ssaosqu uu auiij siqj^ 'oaojaq 
su pajaAqap puu paujnq. sum ppqo aqj puu ^paquasaid uiu3u uuu uu aunq. vfif aqj[^ TOaiC u 
qnoqu aoj paSjuqosrp qoiqM 'spqad aqq ui ssaosqu uu pojjnooo spJUMJOjju ^Joqjj 'pajOAq 
-ap puu paujnq sum ppqa aqx 'paquasajd uiju uu uaijM joquj pg aaq ui joq papuaqqu ajj 
*^uamauquoo qqg jaq ui uuuiom u puaqq.u oq ^tupjaqsOiC uodn paquo os[u sum ap[ 'SiCup omj. 
UI iCququj paquuiuuaj qoiqM puu ^XiaAqap JOJju sjnoq xis-^Cqjtqq uo ainuo qoiqM • • 
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^/utud ou qnq 'uamopqu aqj jo ssauqnj auios sum ajaqj, 
•qoop^o ox 'P ^upsaupa^^ ^^su| paip puu qup oq uuSoq uaqq oqg ’SuiqiaiOA Aq paMoqoj 
SUM qoiqM aapMod s^J9aoq puu ]auiojuo qooq aqs Aupjnqug uq 'HO --^q poAaqaj sum qoiqM 
uopuqdsai paujuq puu ospvd aqq jo Aouanbajj auios sum ajaqq Aup qxau aqx 'qaop^o q 
qu Aupsjnqx qsu{ pfiqo qsJij Jaq jo pauguoo sum aSu jo sjuaA aAg-AquoMq uuutom SunoA y 
uaAOj {uaadaand Aq quaiqud u qsoj puq (69SI”g6Zl) spnasuMoj;, (sjauq uouiopg) uq;,, 

quqq pjooaj sajnmui aqx J 0 X'gi sSapoaui 0aiqx xo auiog 

•qsAi p 0 utuui 0 j puu aoioq suj joj (jjaj puq ^juapnjs 
j0q{jo aqj, 'unq JOqst^ -jq jaqju sjuoq OAiq. paqmnoons puu 0qu()s Suptp 
u UI suAi 0 q A!upa:nq.ug uq 'qSxq panuiquoo am^ujodmax srg; •aouuauaddu 
aqq-suiadiSiCia uu puq qotqM apis ^jaj aqq uo iCpujnopjud 'ssauajos juaauaS 
quaiS ^aiaAas os qou qnq ifauqTq^\^ -jq jo quqq oj jaqoujuqa ui jupuiis jaAOj: v puq 
aq iCuptj^ UQ -juoiqj siq jo spuujS aqq puu apis qja^ siq os|u ^|njuiud aiuuoaq 
uuu qja^ siq jqSiu quqj puu i:upsaupa^\^ pqun iCauqiq^y^ -jq; qqpA pauiuuiaj aa 
'spuuq siq uo puuoM a^qisiA ou puq ^i!poq aqq dn paAvas oqAi ^uiajJtouiqsod aqj 
ju (juasajd squapnjs aqq jo auQ |•uoIqIpuoo snoijuoajd XiaA u ui qnq ^aAqu 
qijs SUM iCauqiq^ -jq jjodai aqj jo amiq aqq qu puu paquo sum laqsi^ -jq 
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•Aiouq g.ou pip aq xpsaj aqj^ ^CjBxrmpAui auiJn aajj *qBuis sb*a qipa jo uopajoas jag 
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XB uo SuxoS sasBo xXjajiAvpnu pBq puB ‘Apuanbajj luaq; pajisLv puq saouuxsm x-Cubui ui puB 
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[[■BM. i]iioq aq? aiaqAV 'ilpoua?!!^ faB['B jo s?oadSB jcaum aq? no anssoj onqi aq? 
iCq papunoq si ?i jCqBja?^! ^8^-^q8?J9A duquint aq? puu uinqi aq? uaaiA?aq app 
qoua uo paqo?ou .^{daap si ?i iC[jor.ia?sOjj '(gQ pun X6 'sSFjT) squuiuija? Bauq 
aq? aAoqu X?ia'bo a.n?ua aq? jo uoi?.iod papuudxa aq? si spvpd .ia?'Baa3 aqj, 

•siqnd aq? jo auq {Baupoad aq? puu ‘uinqi aq? jo auq 
a?Bnoi'B aq? 'Bj:qa?jaA jb.iobs ?sjg aq? jo japaoq jaddn aq? jo apis iaq?ia uo s?sis 
-uoo ‘pjBAiJOj puB pjBAvuAiop SuiAJiio ‘qoiqAV ‘siivutuudj mull aq? jo ui3j;bui 
aq? iCq (siAjad ana? Uouim siapd) siA{ad .iassa[ aq? ‘?aBd jaAV0{ b puB (piAjad 
9SI'B? '"j, '0 .‘-lofmu siapd) siApd aa?Baj2 aq? ‘?aBd aaddn ub o?ui papuvip si 
uoiSaj apqAi aqj, '(26 T6 ajBduioo ( qi ’Si^) sauoq a?Buiuiouui aq? i?q 
?uojj; UI puB sapp aq? ?b puB 'XiCoooo aq? puB uiiijobs aq? iCq puiqaq papunoq 
BajB xBoiuio?BUB aq? si ‘uua? aq? jo SuiuBatu ?sapBO.iq aq? ui 'siApd aux 
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•(uojSgj) QjSu'BU'} I'BO'B jou8!^sod 'B puB uoi38.i 10 oiSuBU'^ ^B^iaoSoin 
louQ'^UB UB O'l^ui papiAip ki^^uaiuaAtioo aq aaq':). ^bui apv{A\. b sb uinauuad aqx 
•sai^isojaqn^j '[Biqost aq^^ Suraiof anq asjaASUBJ(|. i!jBJ!jiqjB ub ‘XpAi^joadsai ‘puiq 
-aq puB p pojj m ‘!job.i;^ XtBpauiqB aq:^ puB pBa"}. |B!^raa3oan aq*^ apuiraaa^}. 
aoBj.ins s^i oodjq •'^ai'ipio otApd aqg. aiq'^.iAV papn^is sainpnip aq-i^. jo qB sup^ 
-uoo ‘uinjOBS aq(j puB sauoq dp aqq, itq pasopua [bajo^ui aqq. Suptdnooo uj 
•(q3tq(^) uoi3aj pjouiaj aq(^ Aq sapis aq^). q.v puB ‘(qoo:j(^nq) uoi3a.i |Ba5.p3 aq^), Aq 
puiqaq ‘siqnd aq^). tiodn spaj qoiqAv 'sijauoA suoui aq^ Aq po.ij ui papunoq si 
'}.i ‘(08 ‘Sp) aoBjins aqq. uq •xAoooo aqq qo diq aqq puB uiniOBS aqq Aq puiq 
-aq puB ‘quauiBSq sno.iaqnqo.ioBS aqq puB ‘Aqisoiaqnq qBiqosi aqq ‘uiniqosi aqq 
puB siqnd aqq jo tuib.! .loijajui aqq Aq apis qOBa no ‘quauiB3q aqBnOAB aqq puB 
sisAqduiAs oiqnd aqq Aq quojj ui paqiuiq si qi (Qi "Six) padBqs 

-aSuazo]; pBOjq b sauiooaq qi ‘paqonpqB a.iB joqqB[ aqq uaqAi ‘qnq ‘paqBunxojd 
-dB ajB sq3iqq aqq uaqAV qjap daap b ‘AffBiiJaqxa ‘si qj ’sqSiqq aqq uaaAvqaq 
qan.iq aqq jo pua .ioi.ioqui aqq qa uoi3aA iBOiuioqBUB aqq si uinauuad aqx 

MflHMraHd 

•(08 'Syii) 

aoBjins sqi uodn Avoyaq uado saogi.io .iiaqq puB — pqraaS puB ‘aAiqsaSp ‘Aab 
-uun aqq — suiaqsAs ubS.io aaiqq asaqq jo suoiq.iod pniui.iaq aqq Aq pasiaABiq 
St uinauuad aqx 'saSupuaddB auuaqn puB ‘buiSba ‘sniaqn aqq 3uisi.iduioo 
‘sub3.io aAiqB.iaua3 aqq ‘asaqq uaoAiqaq ‘puB ‘jouaqsod aqq ui lunqoai aqq ‘aoBds 
aqq jo q.iBd .louaquB aqq ui jappBp aqq supquoo siApd aqx '^uopq uinauuad 
aqq jo quqq uio.iq aAoqB snqad aqq jo oobcIs aqq saqBiBdas qopAV ‘ui3B.iqdBip 
aiApd aqq paqBo uoiqiqjBd oiqo.inauodB-opiosnui b aqnqiqsuoo ‘ia3Aoooo aqq qqiAV 
.iaqqa3oq ‘iub sa.ioqBAa{ aqx ‘ApoBiajui iub .loqBAa^ aqq puB ‘AqB.iaqB[ snu.iaqui 
.ioqB.inqqo aqq ‘A{.ioi.iaqsod sna3Aoooo puB siuuojuid aqq o.ib sapsnui asaqq j[Bq 
IBjaqBf qoBa uo .‘ui.ioj sqi .laqp A[qB.iapisuoo qoupw (qgg ‘OSS sa3Bd) aBiosBj 3ui 
-qsaAui Aiaqq puB sapsnui jo sauas b Aq aoBj.ins |Bu.iaqui sqi uo poqqop si aoBds 
snoquauiB3qoasso siqx 'siApd aqq jo AqiABO aqq pauLiaq st qapno aqq qB Avopq 
puB qa[ui JO uiuq onvpd aqq qB aAoqB spua ipiqAV [BUBO poupuqAa aqx 

•qapno 

oiApd aqq jo adBqs aqq 3uiuiui.iaqap ui sqsissB snqq quouiB3q sno.iaqnqo.iOBS aqq 
JO ui3.ibui .louajui aqx 'ApAiqBadsaj uouibjoj oiqBps .iossa[ aqq puB .iaqB0.i3 
aqq ‘uiniqosi aqq jo auids aqq AVO[oq puB aAoqB buuubjoj oAiq oqui qi qjoAuoo 
qopAV (quauiB3q oiqBpsojOBS .louaqsod .10 qBa.i3 .‘ mnsouaqnp.ioDS •%) quauiB3q 
snojaqnqojoBS aqq puB (quaiUBSq oiqBpso.ioBs JoijaquB .10 qaius iiunsouids 
-ojam luiijimuoGii ) quaiuBSq snouidsojoBS aqq Aq ‘paqq AqBiqjBd puB ‘sso.iOB 
paSpuq SI iBA.iaqut appvv siqx 'auq ajppiui aqq jo apis .laqqia oq qoqou doap B jo 
uuoj aqq sauinssB Aouapqap aqq puB ‘aqojduiooui si siApd aqq jo qBAV Auoq aqq 
Apouaqsod uinjoBS puB xAoooo aqq puB ApioijaquB Aqisojoqnq |Biqosi aqq uaoAvq 
-ag; 'sisAqduiAs aiqnd aqq p.iBAVoq apis .laqqio uio.ij o3.iaAuoo asaqq sb siqnd 
aqq puB uiniqosi aqq jo iiuBi .lOuajui aqq Aq pauuoj si qoiipiv ipjB otqnd aqq Aq 
quojj UI puB ‘saiqisojaqnq jBiqosi aqq Aq sapis aqq qu ‘XiCoooo aqq jo diq aqq Aq 
puiqaq papunoq si qj 'qiBjqs jopiajui aqq jo auajd aqq ui saq puB ‘(.louafui 
suouuu siapd vxnjxadv ) ainqjadB .louajui aqq paqBO aoBds aqq sapnpui qj 
■auqqno aB[n3ajJi AiaA jo si puB ‘snvpd aqq jo qaiqno aqq suuoj aouaiajuino 
-jp joiaajui aqx ‘siqnd aqq jo qsajo aqq pUB apjaqnq aqq oqui j[Bq qoBa jo 
auq jBauiqoad aqq jo uoiqBuuiquoo aqq ‘quo.ij ui ‘puB ‘sapis aqq qu sauq jBauiq 
-aad puB aqBuojB aqq ‘puiqaq uin.iOBS aqq jo asBq aqq jo ui3.ibui JopiaquB aqq 
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'jC[jou8:^sod az]s m qsiuiujip tjjomui oqx '(^Wpofip mmpid&md) aondaid 
aieuiaj at{:^ 0!^n!ji^jsuoo puB ‘sub^S ox{'}. .ioao suoisiAtp 

f (sypuopp luninuduf) uinuojj: oq^^ ur.ioj 0 % su'BiS ^tjpuoqp oq{^ jo sapis gq:^ uiof 
saoispvip I'Bipgui oq;} -‘spioj .laumqq. uoao oa^ o^jui 3at(j(}qds iCq sa:^'Baiui.iO!^ qotjo 
pTO ‘suoqp gq':^ qo^g.! iCgqq. sb ^Cf.ioi.ig'ij.u'B gSigAUCO iCgxiX 'spoo Jougq.ux3 .noq^ 
.reau ^qSiaq umuiixum .uaq'). ureq.'^'u iCgq^ oq:). uxjq^^ .loauiq^}, qonui XiaA 

pux? .lapioqs ^nq 'uiofixm xsiq^f aq{). o;^ I'Bu.ia^^ui pux? japBaBd a.xB sp[Oj paiiud 
osgqx •^ii'Bu.xa'^xa oiqisuv pux? snoinpuad j^pxiatxbajjux ^^ou ax's j^axi^). axjxxjdi'). 
qnxu ui puu pp ax^;} ui fuiofxsxu xjiqtjf pa^x3iuxxo.iddx3 aq^^ uaaAxpq axnssg oq(). 
xrn{^xAV papaoxioo ^fiuoxxixuoo a.iB ^Caxp 3unoit axp uj •apqi'^saA ax{q. osopua 
uioaixu 'Biq'B[ ax{q. .laxjpSox 'suC'gxu xumqx3[ aqq. o:; pipam 3apC| ppj snoauxjc^ 
-no 'B St '(ai[diuhu itpuapnd smciui lumqoi) dq aossoi xfOBji ; — 'sdyj udssd'j 

•apxu aq?). jo oran^ 

so^jxjp ^uxjpunqx! a.xoxu aq^^ stxoSojoxuoif o.ixj xpu{AV s.ioqg apsnui x[q.ooxus 
saxxj'^uoo pux5 ‘!}x?j ux xpu SI anssi^^ snoauxj^noqns aqx 'sopHloj suoooxjcios a3.ic[ 
x[!jpvv up^s a'^xjoqap a,ioxu x? sossassod ‘xunxqui a:^isoddo axp jo ^;xiq^ '^suiuSx? soq 
xpnpu ‘aoxtjxns .lauui axp fspuc[3 snoooxjqas siioaoxunu xpuv papiAO.id puB 'pxjp 
-jicxf ‘up[S XiBuipjo j?q paiaAoo si oouj-ins xaAUOO .xopxo .ixoqx ’apxqpsaA 
ax{q. JO souxjpunoq ax[q. xu.xoj; -(C[{Bipaui puxt ‘up[S oqj ni savojjxij ^Cq p.ix;AV[X}.iajB[ 
pajixuq axB ■‘CoxiX '(.(Quo}sod ian.mqoi o.inssuuu(oo) o.ms3iuixuoo xouojsod 
joupsip ssa[ xpnxu X! ui-ioj: oj xiiuSxj papounoo axs ‘.tpouojsod o3 ^Coqj sc 
SuiAvojxxju ‘puxj ‘{siqnd suoui .10 suoiioa suom ‘..lopiopm unuoiqoi mnssimmoo) 
axixssmrxuoo .xoi.xajuB axp ‘nopBAop aqq-uoiqsno ucipoui juaumioad xj xxuoj oj 
siSitqdniifs siqnd axjj .ioao .ioq'p3oj axuoo -taqx ’q^PP-"- 8 P^^ qjSuai 

ax •xuo 8 'pnoqx? a.xnsBOxu Xqcixsn ^toijx •anssp 3uLC{.iopan jo junoixn; 

aqj uodn pnaclop xpnpvx jo aduqs puu ozis aqp '|uaiiin3ojut jo sp[Oj puujo.i o.xB 
xJ.xof'Bxu x!iqx3[ ax{X 'xjqBjxuaS |X!UJOjxa oqj jo spxud ojqxspv ^Cpio oqj ^nunsn axis 
jtaqj ‘xaxpo xpxta qjxAv joxjjuoo ui oxb bxoI’bxu BiqB[ oxp aouig 'oqdBx jb^oxos 
aqj oj uopisod ui spuodsaxxoa sciii oavj aqj uooAxjaq jjo[o ppuapncl xo xBpxqp 
-saA aqj jo auq aip puB ‘apxu ai{j ui umjoxos aqj jo jiuq b oj snoSopuioq si 
(xpudpnd mCviu iimiqvi) dq xajBOxS qoB[[[ — •sounssiuiuioj puo sdi'j jo}U9J{) 
qjap uBipaiii daop b Suisopxio puB 'snuB aqj jo juoxj ui juiod b 0 % soqnd oqj 
xuoxj 3uipuopia ‘puupq ubxjj juoxj ui xapuv ‘(08 ‘SPiJ) oouauxuio padnqs-poq 
B sxuxoj tunpuapnd ai^x ’ooqp-io |bui3ba aqj pxiB ‘sixoqp oqj jo sub[ 3 puB 
^poq aqj ‘sdq xassa{ aqj ‘^CpuiBu ‘xuoqj uooAvjoq aq xpiqAV sjxBcl pquaS aqj 
puB sdq xa'},Box3 oqj sasudmoa jx ‘.{oapia !o.iqoipuu lanpuopnd) xunpuapnd 
xuxa!). aAipaqoo axu paqddu st saxnjonxjs jo dnox3 xopB[ oqj ox '(oou.(0}X9 
sspjmQD sd}.iod) uoijBxauaS jo subSxo {Buxajxa aqj puB Suiuado [Bxi{pxii 
axp. saiBjuoo xunauixad aqj jo pxBd jBjiuaSoxn ox{x — ‘iJxuojBxiY jBxuapcg 

NOIOara TYXINHOOHn, 

•BpsBj doop puB auoq pioaBfqns 
aqq. oj uiqs aqq. Suiuojsbj puB ‘so{nqo{ ajBXBdas ojui jbj paiuBjiioo oqj Saxpuv. 
-xp ‘jCSuujs puB qSnoj saxuooaq ^^uajuoo snoxqq oqi ; uoijBoyipoxxi xaqpmj 
saoSxapun ji ‘Bixpsi oxjj jo sapisoxaqnj ax^j xoao pixu sqSiqj oqj jo apis [Bipam 
aqj pxBAVoj pxBAvjno panupuoo si xaXB[ oq; sy '(os 'Sij') sxiotSox [Bxoxuaj oqj 
JO puB {BajiqS oqj jo o[oiaaBd iCjjBj juxauaS aqj qjiAV suouui'jxioo si — uoijxod 
xB[npoa paqpoui b paxapisuoo aq j^bui ^^poq |Bo3iCooooouB oqj oussij ipupw 
JO — 9BSS0J ppaxoixpsx oAxj aqj ui anssij snoxqq asodipn jjos oi{x 'sxoqq 
apsnxu ax|j ajnqixjuoa xub xojBAaj ox|j puu xopxiiqds [Buxopco ox[j ssbxu sji ox 
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‘pooiq lo vm slq(^ qSnoiti(). si •(I8 ’Sfi aqoid 8q.oii) 

{[BAi I'BaxuiopqB joua^u'B aq^ jo sapsura aqc). SauaAOO 'Biosbj daap aip puB 
(SjBdjBOg) BiosBj tBiopjadns aqq. p jaXBf daap aq^ uaaAVf^aq pa:^Bn!^is |BAja:}ui 
anssi^^-jBjoajB ub q'^m 'sis^qduiiis oiqnd aq;)^ jo ^}IIOJJ; aq:^ ssoiob 'uauiopqB 
aq^}. o^uo piBAidn snonut'^.noo si aoBds pauiB^uoo aq*;. (^Bqc>. asuas aqq. ut uado si 
;}uaui(jJBduioo aq(j ^[j:oTja:^UY •inSBiqdBip (BijiuaSoin aqq. jo biosbj jouajui aq;^ 
SI ‘^Bpunoq aouadns jo ‘jooj aqj^ '(aoBdsja^^ui jBauuad |Bioqjadns jo 'aoBds 
3pojnauodB-Bjg,tit ‘joua^uB jo '{Bpqjadns) q.uaui'jjBdiiioo [Baaijad ^Biogjadns 
^q^^ pauiBU iCpuaraaAuoo uaaq SBq qorqAi qonod jb^tiSubij^^ siqq. jo ifjBpunoq 
japunj aq; suijoj biosbj: auiBS aqj ‘uiSBjqdBip {BjiuaSojii aqj qjpA ^jjoijajsod 
snoninjuoo Suiuiooaq ni puB f (jg 'Sjjl Jo jlBq jjaj ui panado) lunauijad aqj jo 
jjBd {BjTuaSojn jo jouajuB aqj ui qonod ajtagap b jo joog aqj stmoj 'japno 
oiA[ad aqj JB sauoq aqj jo shiSjbui aqj oj jpsji SuiqoBjjB ni ‘biosbj jBauuad 
{Biogjadns aqj jo ja^CBj daap aqjL — 'fuduijdvduioj pduijsj pp'^jadn^ 

•inSB.tqdBq) jBjuiaSojn aqj jo bwsbj aqj uioC oj apsnta 
jBauijad asjaAsuBJj jBiogjadns aqj punojB pjBAvdn saAjno ji ajaq .‘uinauijad 
aqj JO suoijjod jBjniaSojn puB jbub aqj naaAijaq noisiAip jo anij aqj sqjBui 
ji pniqaq fajnqijsaA aqj jo jjap aqj i?q papiAip si ji anq aippim aqj nj 'saij 
-isojaqnj jBiqosi aqj puB iuibj otqndoiqosi aqj oj paqoBjjB ^Cjuijg Saiinooaq -itq 
it[djBqs spna uinjBJjs snouBjquiaoi asnap siqj aiSuBiJj joijajuB aqj jo sapis 
aqj jy "saijisojaqnj iBiqosi aqj Suraiof anq asjaASUBJj b jb puiqaq Saipaa 
‘uinauijad aqj jo qBq jouajnB aqj oj pajiun{ si (BpsBj s^BdjBOg) BpSBj jBuiuiop 
-qB jBpgjadns aqj jo ja^CBj daap aqj qjpA juojj ni jCjmuijnoo sji joj jdaoxa 
‘qonjAi ‘jOifBf oijojnanodB 3iiojjs jnq niqj b si jj ‘ajnjBU juajagip itqoq^A 
B JO SI (BpSBj spaqoQ) BpsBj ]Baiiijad jBpgjadns aqj jo joj^bj daap aqj, 
•sqSiqj aqj no jaiCBj ^Cjjbj jajno aqj qjpA snonnijnoo aniooaq oj umauijad aqj 
saABa{ jai^Bf {Bpgjadns aqj pjBAijBjajBq; •a{Biu aqj jo umjojos aqj ui oranj 
sojjBp aqj JO asoqj jnasajdaj qoiqiA sjaqg JBpiosnin itjBjnnjOAui jo joj^bj 
unp B oj aoBjd SniAiS ‘saqsaui sji ni jaojBos jBqAvainos saiuooaq jbj ‘BiqBj 
aqj sjaAoo ji ajaip^V jBuiniopqB jouajuB aqj jo noipiod ja^noj aqj no 

(BpSBj spadinBQ) jai:B[ ^Cjjbj jBpgjadns aqj sb (jg ■Sij[) saqnd aqj jo juojj ni 
pjBAVdn paiJJBO si pnn sijanaA snoin aqj pnB BJOfBui BiqBj aqj jo noijBiujoj aqj 
ni sajBqs ji ‘iCpouajuB fsnuB aqj jo apis qoBa no bssoj jBjoajoiqosi aqj Snqig 
pBd asodipB aqj qjiAV snonnijnoo si ji ^tpouajsojj •saqsain sji ui jbj jo iCjp 
-uBnb atqBjapisnoo b qjiAV ajnjxaj jbjoojb asoo{ b jo si ji aqq puB ‘j?poq ajpna 
aqj SniJOAOD BpsBj jBpgjadns jo apqinBd A^bj jBjanaS aqj jo j.iBd si sjaifBj 
[Banijad OiAj aqj jo jBpgjadns aqx •snonnijuoo jfpoajip si ji qaiq^A qjpw 
BpSBj jBuiinopqB paja^B{-a[qnop aqj oj jnauiaSuBJJB ni JBqxuis ajojajaqj si 
W '(08 'Si^i) ana snouBjquiani jadaap b pnB uinjBjjs itjjBj jBpgjadns b ‘sja^CBj 
ajnigap oavj ojni SnipiAip j?q ajSuBUj jBjinaSojn aqj ni noijBjajjB jaqjjnj 
B saoSjapnn ‘paqijosap naaq aABq noiSaj jbub aqj m snopBogipoui asoq.M 
‘BpsBj jBauijad {Btogjadns aqj ^ — ’vpsvj ppy^uddng — ‘itinojBiiy jadaaQ; 

■snopoafojd jBjnpon oj paonpaj jaqjjnj atuooaq JoqBj 
jajjB (saiuMfpMui dDinounu.Do tsspudmllii dvpiounwo) pjoj aqj jo saouaosajoxa 
[buiSjbui aqj fanBjquiaui jBpinuB pajBijquig uaAa Jo paqojon b sb suiBuiaj 
PPJ ‘paSjBpia sauiooaq Sninado aqj ‘snjioo ni pajnjdnj naq^^\^ ‘dp 

spaSug B SnipinipB ‘jB[nojp jo opnaosajo aogijo ub oj jaqqBO j.uiod-uid 
niojj azis UI sauBA qoiqAv uopjodpiui sji jBau ajnjiadB qBuis b SitBjdsip puB 
juasajd si ji ‘jaASAioq ‘j^qBnsjp 'SupuBAv j^pjpua si ji saunjauios fmnjdas 
ajBJOjjaduii puB ajajduioo b sb sjuooo iCqBuoisBooo ji sjoaCqns SunojC uj 
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•rananuad jo f^uiod pj^juao aq;^ O!). aq.nqu:juoo qoiqAV suoi':^iasai sno.iqq .laq'i^o 
qq.^v Suipua^q puB apis a^.isoddo aq-; jo A.voqaif q^^pu. Snisnj iCq 'a^nqi:^saA aq^^ 
pui 3 snaB aq^), uaaAv^aq 'paa op p.i'BMt^ipaui saat pi dqs papunoi AiojiBa v sy 
•uiniqosi aqp jo jtpiso.iaqnp aqp jo paBda^oj put? I'Bipatu aqp xuoij siaqq snouip 
-uap jCq ‘a[Bui ut apsnui snoSofouioq pnq aaS-iu]; aqp saop sb 'sastiB pj 'aiSuB 
-up jBpiiiaSo.in aqp jo asBq aqp §uo['b saq ‘ (siivpifuodns puudd sTisuonsuvu]) 
apsnm iBauuad asjaASUB.ip ^Bioqjadns aqp ‘puauoduioo .louapsod aqj, 

■auBjd {BppiSBS HI puB ‘anbijqo ui 'asjtaASUBjp in paoB[d 
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-jaAOO snojas sji sb ubSjo aqj punojjns oj aSjaAip sja^CB^ aqj ajaqAv ‘siuajn aqj 
JO apis aqj oj paqoBjjB si japjoq {Bipaui aqx 'P^^S — jouajui pnB qBjajBi 

‘jBipatti — sjapjoq aaiqj aaqjo aqj, '(y ‘86 ■'^J'bao aqj jo jnauiBSq iCjosuad 
-sns aqj sb ‘gBAV aqj oj pua pajBuqiug aqj uiojj ‘aqnq. aqq. puo^aq spuajxa 
jjBd tBjajB{ jajjoqs b faqnj autjajn aqj -^q paidnooo si sqjjg anoj jauui sji 
joj puB ‘sjapjoq anoj aqj jo jsa§uO|[ aqj si jj qBjuozuoq 7 ?iajBuiixojddB uaqj 
SI juauiBgq qoBa jo aapjoq aajj jaddn aqj, •mnjoaj aqq. Suisnoq jouaqsod 
B puB ‘jappBiq aqq SuiuiBquoo uoiqjod joiiaquB ub oqui iCqiABO aqq SttipiAip 
‘spvjad aqq ssojob uinqdas b inioj jC{quio_[ qoiqAi spyoj aqqSuiAV jB{nSuBjpBnb 
JO qBqq aq oq paAjasqo si injoj Jiaqq (95 'Si^) paqoBjqaj naq^^ -jBOiqjaA 
jfpBau ajora si auB[d aqq pB^A oiAjad aqq oq quauiqoBqqB aqq qB fpjBAvqoBq 
puB pjBAvdn aoBjjns joijaqsod aqq puB ‘pjBAiaoj puB pjBAVUAvop sqoo{ aoBjjns 
jouaquB aqq (pg -Si^;) paaB[d jCpBinjou si jaqqBf aqq naqAV fsiuaqn aqq jo uoiqfS 
-od aqq uodn quapuadap si paa tBipaui aqq jo auB[d aqj, '(go pnB 88 
siApd aqq jo pBAV {BjaqB[ aqq oq siijaqn aqq jo uiSjbui {BJaqBj aqq raojj paqoaj 
-ip uinauoqijad jo jaiiBi a{qnop b si (udjn lunpi ‘dzj) quaiiiBSq pBOjq qoBg; 

•pnnoj aqq 

puB pBOjq aqq paiiijaq aJB adBip Jiaqq jo asuBoaq qoiqAV ‘squauiBSq jo sJiBd 
OAvq JO qspuoo snjaqn aqq jo sqnainqoBqqB aqjQ — 'saHaJiifj >iO siNaMVOi'q 

•sndjoo aqq jo q^qq msqq JBjnqao 

ss3[ paa snojqg ajout si xp.rao aqq ui •Bsoonui aijq SmXqiapun anssiq aAiqoauuoo aqj^ 

‘{LOU ‘aBisdiq; ;n}o}iiud}^ o(j) uiaqq paquosap qs.ig oq.A utsioisAqd pau 
qsiuioquuB miuuaQ aqq jaqju „qqoqBjq jo saquAO,, jo ,,saioqtoq uBiqqoqBu,, paqBo naaq Snoj 
OABq Aaqq fauBjquiam snoanui aqq qSnojqq Suiuiqs ‘sBad qqBuis jo azis aqq qnoqB ‘sapisaA 
AVO[[aA JBa[o sb jBaddB Aaqq ‘qsajj aqq at [aAa paqBU aqq oq aiqisiA ojb qoiq.A sqs^to uoiquaqaj 
aanpojd Aaqq papnpoo aoioDaq spuBjS jBoiAjao aqq jo saogijo aqq aaq^^L ’AouBaSajd 3uianp 
puBO {BaiAjao aqq Suisop itjpnqoaga aSjBqasip snopBuaq jpqq ‘spaBjS Sniqajoas-snonui 
aiuq ajB Xaqq fsndjoo aqq jo spuBjS aqq uBqq paqouBjq Aiqoij ajoai puB ‘jaqjoqs ‘jappw 
ajK Aaqq ipagiqBiqs si uingaqqida jaqno aqq ajaqAi iiaAa — lunipqqida .rBuuinqoo kq paaq aoB 
puB 'Buiojqs aqq oqui aoBjjns aqq raojj pjBAiuAiop puaqxa spirB]§ [BOiAJaa jBjnqnq aqj^ 

•{BUBO qBoiAjao aqq jo qqSnaj 

aqq qnoqSnojqq sasBo iBuotqdaoxa ui puaqxa oq ‘jBuainpo aqq uodn saqoBOJOua lunipqqida 
snouiBnbs aqq ‘aBjBdiqinui ui Xpupadsa puB ‘suosjad japp uj -uoiqBnuiquoo v si qi q’aiq.w,’ jo 
cuiSba aqq jo Suiug aqq ajqmasaj oq sauioa snqq qt fOBgidud anssiq aAiqoauuoo uodn Suiqsaj 
‘mnipqqida snouiBnbs puB pagiqBjqs oq XgBnpBaS saSuBqo puB Bipo sqi sasoq qi snaaqn aqq jo 
aogijo jBUjaqxa aqq pjBAioq pjiqq aaiAO^ aqq ui fpaqBigo AgBuoisBooo puB JBUunqoa ajduns 
'sndioo aqq jo quqq aqg ‘si umipqqtda aqq xiAj’ao Sunbk aqq jo spjiqq OAiq jaddn aqq uj 
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!['Bui3'Ba uaaAvi^oq paui-ioj si ‘{muySm ximof) xniioj aq^). ‘aAooiS juinnuB 
Avo.u'BU "B ‘BiqB^ aq!), aoBjqraa o^). spuBdxa buiSba aq(). sb fauo .louac^sod aa3ao| 
B paB Jouaq.uB (jjoqs b ‘BiqB^ Sui^joaCoid ^[aaij OAiq. ttx spua ]bubo ^buiSba 
aq'^ JO pua jaddn aqj utqjpA saq snqj qoiqAv uajn XLuao paoBjd ^Ctanbqqo 
aqj JO noijjod aqj, qjBAv aoijajaB s^jajjBj aqj Snioaaid ^q buiSba aqj qjiAV 
snonuijuoa Suiuiooaq jo aouBJBaddB aqj SBq snaajn aqj jCiJuanbasuoa fsisiqd 
-uijfs oiqnd aqj pjBAvoj uado saaaSap oq jnoqB jo aiSuB ub snjajn pajjaAajuB 
aqj JO ^Bqj qjiAi. suuoj bui3ba aqj jo sixb 3aoi aqjQ uouiui siAjad aqj jo ajnj. 
-.ladB jouadns aqj jo auBjd aqj qjpvv jaqBJBd iCqBJauaS uoijoajip b ut piBAUOj 
puB pjBAVuAvop SI bihSba oqj JO asjnoo aqj, '{i2 'Siil) Avojaq BqBjniaS iBaaaj 
-xa aqj oj OAoqB snaajn aqj jo xiAjao aqj uiojj spaajxa qorqAi. jbubd snouBjq 
-oiaui puB aBinosnui aiqisuajsrp ^nq pauajjBg aqj si buiSba aqx — "du}Bvj{ 

•sisAjduLfs oiqnd aq^j 

JO (^iBdaaoj uodn puBdxa saaqjo puB ‘3 ut.i aqj jo suiSjbui oijo.inauodB aqj oj 
paqoBjjB araooaq .laqranu aaqBius b fsnfBui ximiqBj aqj jo j[OiCB[ jbiosbj jBioq 
-aadns aqj ni jsoi araooaq ijoiqAV jo jsora ^spuBJjs snoiqg oug jo .laqranu b ojni 
dn 3upiBaj:q ^q sajBnnuJoj juauiBSii aqj 3ai.i jBuinSui snoauBjnoqns aq^ 
q3no.iqj. SuiSiaraa uod£j ‘joj^bi ouajSBraojo padojOAop iC[.iood b juasa.idaj 
jaqjaSoj qoiqAv saiosnra srairaopqB snsioAsaBJj puB anbqqo jBniajui oqj iCq 
pajnqujuoo s.iaqg apsura jo sajpnnq asJBds jjoqs iCq pagiBdraoooB si jaara 
-B3q aqj ‘{BUBO oqj qSnoiqj aSnssBd uj qBaBO {BainSin aqj as.iaAB.i'j oj uoraop 
-qB aqj saABa[ ji qoiqAV qSnojqj Sotjc iBumSui {BanuopqB aqj uibjjb oj p.iBAv 
-jBjajBf sranj ‘rat.iq opvpd aqj sosso .10 jt ‘snvpd .lossaj aqj jo qBAV jBaojB[ aqj 
papuaosB snqj 3uiABq fapsnra aofBui SBOsd oqj puB 'spssaA OBig jBUiajxa aqj 
'i!aaj.iB oujsBSod-iCq pajBJOjqqo aip 3uisso.io ‘ranouoji.iad aqj .lopun '(qg 'Sijj) 
uoijoaaip pjBAvdn itpq3qs puB p.iBA\.ioj b ui sossBd uoqj ji f ppj avoi b ojui sajBAO[D 
^fi qoiqAv JO auo aouajuB aqj ‘juaureSq pBO.iq oqj jo sao.tB[ oqj uooAVjaq saq p.ioo 
aqj asjnoo sji jo jJBd js.ig siqj ui fsuvpd Josso[ aqj jo quAV apis aqj oj sn.iojn 
aqj JO uoijiod jBjaj.B[o.iajuB aqj oj juouiqoBjjB sji rao.ij p.iBAV.ioj pnB p.iBAv^no 
Suipuajxa ‘(^q 'Sijj) 9aB[d {Bjaozuoq .iaqjB.i B ui sun.i jsjg juaranSq oqx 

•rauiqB[ 

aqj ojra juaraB3q aqj qjiAV puajxo j^bui sasBO jBuoijdaaxo in qoiqAV ‘(woitofuad 
sipuzdva ^nss90o.id) qonjq jo [bubo oqj ‘ranouojuad [uuiraopqB aqj jo uoijuS 
-uo[oad aB[nqnj. juajsis.iad b iCq paniBdraoooB si j.uoraBSi[ oqj j[npB ai[j. ra ^C[[b 
- uoisBooo ‘ssAjau puB S[ossaA [[BUIS oraos puB ‘onssij oaijoouuoo jo junoraB 
uiBjaao B qjiAv jaqjaSoj ‘snaojn oqj raoaj pa3no[o.id s.iaqg opsnra i['jooras 
JO iC[[Bdiouijd pasodraoo si (uopi souoj 'Bij) juoraBSi[ punoa qoBg ’(gg 
saqnj. ouuajn axp .nojaq puB jo juo.ij ui siuajn ox['j jo so[Sub aaddn aqj oj 
XqBipara paqoBjjB puB 'sjuaraB3i[ pB0.iq oqj jo s.xOiCB[ sno.ios ax[j. uaaAvjaq posop 
-ua ojB -(faqjL •s3ai[[OMS [B‘jo.iosoiqB[ aqj jo ooBj.ms .lauui oqj oj sajouBd 
[BuiraopqB ax[j x[3no.xxp puaosap saxas i[joq jo sojCiquia ui xpixpvv ‘B[noBu.idqn3 
JO J-i'Bd .ia^AO[ aqj juasa.idaj[ jfax[x ‘spuBq snojuaraB3i[ an.i'j aau ^jnq spv[od 
aqj JO 3uraq [Bouojijad ax[j jo suoi([Boqdnp jou o.ib sjuauiBSq punoa aqx 

•xuid[Bsosara ox[j si 'aqn^ auiaajn 
aqj puB jCibao aqj uaaAv^jaq 'oAoqB xioipiod .laAioxiBU axp franujoraosara ox[-j 
pa[[Bo SI ranuBAOsara axp jo ui3uo axp Avo[aq juaraB3i[ pBOjq ox[j jo ^pBd ax[x 
•snjajn aqj jo j.uaraB3i[ punoj aqj, suibjuoo xpixpvv p[oj ijnararaoad ssa[ b sassBd 
aouajuB aqj raoij .‘'j.u3raB3i[ ububao aqj puB Xibao aqj SuiuiBjxioo ‘iioiuoao 
-ossm axp ‘p[oj b spuajxa .louajsod aqj, uiojj : aoBjans xpua raojj auo '(juarauSq 
pBoaq aqg. raoaj ajBai3i.io sp[oj iCxBpuooas o^vix 'sraajs^fe .iB[nosBA puB sno^uou 
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f'^aoddns sure^-qo ().i qbiosbj pa's aarKj.'Bposnui esoqAi raoaj (f'S 'Sij[) 

uiS'Bjqd'Brp {'Bij.niaSojtn sasaaA'Bi'} (jxeu 'buiS'ba aij'?. f (sg ‘SliT) opvpd 

8q(^ saA-BOf !^t qoiqAv ut i^jap .xoua^u'B aq-^ qSnoaqq. ‘■Bps'Bj oiApd oiq.'BtoSBiqd'Btp 
JO saaX'Bj SaijsaAUT oavj aqj puB sapsnta pa's saioj'BAaj aqj jCq pasopua si 
'biiiSba aqj spiiqj aippiui pu'B jaAvoj sji jo uoipunf aqj jy •anssij. aAipauuoo 
j'Bauojuad'Bajxa asooj aqq. ui pappaquia aa'B saanpmjs asaqj jo q'B faapp'Bjq aqj 
JO asBq aqj qo^aa oj xiuaoj j'Baaj.'B[ aqj a^au pa'BAiin pu'B paBAvaoj sassBd qoiqM 
aajaan aqj jo ja'Bd jBuiuiaaj aqj puB suiaA jo snxajd {BuiSBAGOisaA aqj ^ilaajaB 
auiaajn aqj jo saqouBaq jbuiSba aqj oj paj'B[aa si buiSba aqj ‘aoop oiApd aqj 
JO pAaj aqj aAoqu puB 'iCqBaajBq '(lOZ aS'^d) Xpoq jBauiaad aqj jCq paidnooo 
jBAaajui UB iCq pajBaBdas aaB ‘jbubo jbub aqj jo SurauiSaq aqj jb 'puB 'aSaaAip 
uinjoaa aqj puB buiSba aqj. qjanoj aaAVO[ aqj uj •uinjdas jBuiSBAopaa aqj 
pauiaaj ‘upsBj oppd aqj jo uoisuajxa snoaqq b iCq pajoauuoo aaB oaij aqj. 
aaajj 'qBAi. jbui'Sba aqj qSnoaqj ajqBdjBd iCqsBa Suiaq snosiA aajjBj aqj jo 
sjuajuoo aqj 'uinpaa qjiAi uoijisoddB asop ui saq buiSba aqj sqjanoj oavj ajp 
-piui aqj ut fuinauojxaad axp jo uoxjBABOxa auuajn-opaa aqj oj pajBpa si (xiu 
-aoj aoiaajsod aqj puxqaq) qBA\. jbuiSba aqj jo juaiuSas aaddn aqj 'itpiotiapOcf 
•BpsBj oxApd aqj puB ‘anssij jBauoq.xaadBaj.xa 3uipunoaans aqq ‘suB§ao aqq jo 
sqBOo aqq xjqxAX puajq puB 'aaqqo xpBa tjqpA snonuxquoo aaB qnq ‘.(tpAxqoads 
-aa xunqdas ‘jBuiSBABaqqaan axjq puB '[BuiSBAODisaA aqq paxuaaq jCjquanbaaj 
aaB .^aqx ‘asuap aaoxu sx Baqqaan axjq oq buxSba aqq sqoauuoo qoujAv jBqq 
faBjoaaB iCpsooj si aappBjq aqq puB buiSba aqq uaaAvqaq Suruajuaqux anssiq 
snoaqq aqj, •BuiaBO jBaqqaan aqqjaaq aqq aonpoad oq jjbav jbuiSba aoiaaquB 
aqq squapui Baqqaan aqq aappBjq aijq jo jaAaj aqq Avopq ajxqAV 'buiSba aqq jo 
qaBd aaddn aqq jsuxbSb sqsaa aappBjq aqq jo snpunj axjq ( 2 ,g 'Siq;) Baqqaan aijq 
puB aappBjq kaBuian aqq oq iCjaoiaaquB paqBpa ilpqBxuiqui si buiSba aqx 

•uauiitq aqq jo uoiqipuoo aqq uodn quapuadap aaB aogiao aqq 
JO adBqs puB azis aqx "(08 POS Baouiui BiqBj aqq Aq pasop 

-ua aoBds aBjnqiqsaA aqq ui ifjqoaaip saquoiunuiiuoD qoiqAV aagiao jbuiSba aqq 
qSnoaqq aoiaaqxa aqq oq Avopq suado qi f paBAVUAvop aAoqu uioaj sasBaaoap jbubo 
[buiSba aqq jo qqpBaaq aqx ’paipBoaddB aaB sjjbav jBaaqBj aqq sb jCbavb apBj 
iCaqq [BaauaS ui f jjbav aoiaaquB aqq no snonoidsuoa jCjaBjnoiqaBd aaB asSna asaoA 
-suBaq aqq fauBaquiaui Suiuq aqq jo aoBjans aqq oq aauBaBaddB paqBSiuaoa 
B Suipuaj 'paB^qno iCjanbqqo puaqxa (saimadva ODdnX) saSpia asaaAsuBaq sno 
-aaiunu ‘aBaBdiqnu ui ‘aBuuinjoo jBuqinqiSuoj aqq jo apis qoBa uioax 'aagiao 
jBaqqaan jBuaaqxa aqq oq jBsaop qsnf paqunqis uoiqBAap aqqqsaao b — (sjpMipun 
vuuvo) BuiaBo jBaqqaan aqq uiaoj oq pasiBa si umnjoo aqq aaaq .'Baqqaan quaaBf 
-pB aqq .(tq paonpoad SuiSjnq aqq oq Suiavo 'paounouoad iCgupadsa si uuinjoa 
aoiaaquB aqq jo uoiqaod aGAioj aqx '(g ‘s6 paBAVjBipaui xaAuoa sqiuq 
[BaaqBj aaqaoqs puB auqssoao Suoj qqnvv jq aaqqaj b jo luaoj aqq oq pajppoui 
si 'uoiqoas asaaASUBaq ui uaas sb 'uauinj aqq quqq aauuBui b qons ui (uotudjsod 
sduvd) gBAi joiaaqsod aqq uo (uouoiiiv sduvd) jjb.a aoiaaquB aqq uioaj lum.ivdnj. 
ooumnioo) suuinjoo ao suoiqBAap uBipaui quauiuioad i^q papuAui si i?qiABo 
aqq uoiqaod aaA\.oi aqq uj 'qip as.iaASUBaq B oq paonpaa si i^qnvBO pauiBquoo 
aqq puB 'qoBquoo ui aaB sgBAi .loiaaqsod puB aoiaaquB aqq 'asanoo sqi jo uoiqaod 
aippiui aqq uj •(•luo g-g qqui. paaBduioo sb 'uio g) aaSuoj si qB.A jbuiSba Suipuods 
-aaaoo aqq puB 'oAvq aqq jo aadaap aqq si xiuaoj aoiaaqsod aqq 'dq aoiaaquB aqq 
uodn UBqq aoiaaqsod aqq uodn aaqSiq sasia 'xiAaao aqq oq paqiun Suiuiooaq ui 
‘buiSba aqq aouig 'saoiuaoj jBaaqBj o^q puB ‘aoiaaqsod b ‘aoiaaquB ub jo Suiqsis 
-uoo SB paaapisuoo uaqjo si aouaiuaAuoo aoj qaiq^A ‘sdq jBonuao puB jjbav 

QZZ SiHva laos oiAuad unv vnvxiNao aiviraa anj, ao aiv:oj,vnv 



XBpiosnta aq"} sasaaA'BJ'} uaq:} aqn'}. aq^ i (pvqn'i lunuuspi lumjso) umi^^so lo aoguo 
a^jnunn •b j^q sa^^Boiuntiraioo qoiqAv qi^LA aaua^n aq^ jo afSaB jaddn 

aqq. •ps stqSaq (mudfri suvd) ^^jBd auua^^n aqx •rarqnqqjunjui padBqsqaminj 
puB paSauj paoB[d jCqB^sq) b fspiiq"^ ja^^no pa^Bpp jo ‘BqnduiB ub faqnq. aq(). 
JO pjiqj jaouT aqj. oj Smpuodsajjoa 'snuiqjsi japuajs b fnoijjod auuajn ^oqs 
V • (V ^86 96 saoisiA.q)qns jatqo jnoj sjuasajd aqnj. auuajn aqx 

•^BAO aqj JO aoBjjns iBipaxu aqj qjm 
uoijBjaj ui saq pua pajBuquig sji aiaqiA ‘-iCjbao aqj jo japjoq aaij aqj. uodn 
spaaasap jfqBug aqnj aqj fpjB^AqoBq saqojB j.i qotqAi jaAO ‘-iCjiuiajjxa laddn jo 
[Bqnj. aqj oj jCjbao aqj. jo japjoq jBiJBAOsaui aqj. 3uojb uoiqsBj snonjjoj. b 
m uajjo ‘qBAi opvjad aqj spuaosB jxau ji f^CjBAO aqj jo (ajod) iCjnnajjJca ja^AOj 
JO auuajn aqj Suojb pjBMqoBq puB pjBM-jno jtqBjuoziJoq jsjq 'ps si asjnoa 
sji fuajn snpunj puB sndjoo aqj jo uoi-joimC aqj. j.b snjajti aqj. jo qBAV aqj. 
aiojj saSjaiua aqnj qoBa (^0 puB gg 'sSi^) pti8 jBunxojd sji uiojj paoBJX 

•(96 ‘Six) xmdjBSOsaui aqj sb UjAOidj si qoiqM juauiB^q aqj jo uoisiAxp 
jaddn aqj jCdnooo i!aqj. fsjuauiB3q pBOjq aqj jo uiSjbui aajj aqj. nx pasopua 
ajB ‘asjnoa jBjnxnBJjui jjoqs b joj jdaoxa ‘sjonppvo jo saqnj. auxjaj.n aqx 
'iCjinxixj.aoo jo j-ou puB ‘jCpjaxir noijisoddB jo auo si pnp oj puBjS jo dxqsuoxj.Bj 
-aj aqj j.Bqj, xii ‘iCpoq UBxnnq aqj ui sjonp jaqjo qB xnojj ‘jaAaAvoq ‘JO^TP 
fsiuajn aqj jo jtjpvBO aqj oj bao paSjBqosxp aqj. jfaAuoo ^aqj aoxrp 'saxjBAO 
aqj JO sjonp iCjojajoxa aqj juasajdaj oj pajapxsuoo aq iCBxrr ^taqx 'oxiBjqxnain 
snoonxxi qjpvv panq pxiB xunaxiojuad itq pajaAoo ajB iCaqj. JsaiJBAO aqj. oj. snjajn 
aqj xxiojj puajxa qoiqAi. q^Suaj ux 'xna gj jnoqB sjbubo JBinosnxu pajiBd aqj 
ajB (saqnj. UBidojjBj ‘svuudpi dvqnf) saqnj anuajn aqx — 'ssqnj, auiudj/} 

•3[nqpsaA jo sqpq aq;). ui ponoj si qaiq.A (^aqi oj ajqajBcIuioa anssp ajqoaja sa siaq'jo Aq 
^vsoonmqiis vpi v sn? paquosop amos ^Cq si %i aauaq fs[po apsnin q^^ooras jo sa|ptmq paaa^^^uos 
suiiJ^uoo puu 'siauu'Gqo a^piosuA jo ^nauiaSuujJU uuojixa^d v Xq pa:^^aaijacl st anssi^ 
ji?{oaju aq:^ jo uoi(jJod jadaap aqj^ 'aoaajjnaoo paoist?ooo jo aji? (sd^omDoa ppviiduifii zinpou) 
sa|npou qdtHiCj iOxjq.ips Tjijdojd 'Goiun^ aq-} uj -aso^ru si aoijjjns s}.i (sno['Baioutj st? papjBSai 
aai? HI punoj spuT?i2 ^jbuiSba,, orpT7Jods fajn}om}s ux sa|qtaasaj .Cpsop jaq}BJ }t qoiqAi 
suuaapida aq}. q}.TAv Avopq pui? ^xpuao aq}. jo uopjod p3UiSt?A aq}. jo }.i3q}. q}^tAv aAoqi? snonui}. 
-uoo SI uinTpq}ida ai{j^ ‘uudojcl 'uoitin}. oi}siqa-oaqq jo a'eqid'Bd ai?|nasT?A snoiamnu uodn 
s}sai qaiqAV innipq}ida snoui-Gnbs paqi^'Ba^s jo ja^Ct?! s}sisuoo (f *35 oircjqinaui 

snoontu 3unii{ aqj[, ‘puipn}iSno[ aa}no ni? pun a-epaqa jauui uv f9[qi?qsni5upsTp aq 
piT?s ajT? sjojCt?[ a:^i?ji?das oav} '^nq *uoi}oaJip paqin^iSuoy v or j^qaiqa paSanxii? aiH sutqnasnm 
aq^ ui saaqq aqj^ *s}uaiii}jt?diiiOD pauuad aq}. ui aj[n}.'Bpiasniii pa}’BU}s q}LA 0|3uiui pAOj 
JOAVOJ t? }.t? sjaq}o fiCpoq pauuad aq}. qat?ai iC^tn iCjt?q)auxia(^ui xvs si? ja}.}.!?! aq}. qSnojq}. pUB 
^opsnui lUB j[0}BA0| aq} jo asoq} q}LA pa|§uiULia}ui ajB sajpunq paja}}Bos otaos fSui}UB.w 
SI uoi}T?}iuiqap dLniqs qoiqAv ur *auo pnpBoS XiaA b }uoo snojqq aa}no aq} o} uoi}isubj} aq} 
saapuaj }uainaSn'GjjT? siq} fpa}nqij}STp st anssi} aAi}oatraoD jo }unoiirB aiqBjapisiioa b qoiqAV 
Suouiti ‘siaqg apsnin q}ooins jo sdnojB paSuBjjB jCpnpiSaxti }BqAiainos jo s}stsiioo }bod 
jBjnosnur aqj^ -sjaqg oi}si?p j^ttbui Sarat'B}uoa anssi} OApaanuoa jo sa^punq pa}pj Xpsop jo 
dn apBoi st Bsojqg aqj^ -snxa^d snouaA }iiBpiinqB ub Snipnptti 's^assaA puB sajuati p?utSba 
aq} asjuoa qoiqM qSnojq} a}Bj}sqns aq} sb soAjas os|B }t iuiSBjqdBip opvpd puB ran}oaj 
‘Baq}ajn ^jappB[q aq} — sajn}onj}S Sntpunoxms q}pA }t S}oaauoo pun bui2ba aq} saq}op 
qoiq.vi q}Baqs asuap b ^anssp pauo}ijadBa}xa puB anpsBj oiApd aq} q}pA ^stnaoj aai{B[ snoiqq 
JO [BppuaApB ja}no aqj[^ '}boo snoonui jauui ub poB *jB{nasnui aippioi b 'snojqq ja}no ub 
‘ s}Boa {Bdpnud aajq} p pasodoioa si bui3ba aq} jo qB.A aqjL — * vnidv^\^ ao aniLioaHxg 


■(08 ‘Sm) aitiqijsoA oq^j 

JO jooj oqj nodn Suraado Aq spxia puB ‘(jg -Six) apsnra {3vui6m udjoutqds) 
snsoujOABOoqjnq aqj. pxiB ajnqxjsaA aqj, jo qjnq aqj. oj pajBpj si j.x opxs joq^jxo no 
9j8q.tt ‘(gg -Six) juaxnjjBdraoo {Banuad jBpgjadns aqj qSnojq^j sassBd AqBug jx 

IgS siava iaos oiAiaa cinv vnviiNao anviMaa ani, ao Ajvoivjjiv 



-pAap aq^}, jo iCi<>:^Bin2ai sauoraioq aonpojd sausAO aq^). ‘spu^iS oraaSopfo 3tii 
-aq o!} Tiop:}ippB ui fsapqioj aq^ jo aan^dai oqjouad aq:^ uoi^B|rbvo Stamp 
paSaaqosq) aaB qon^Ai. bad snojaranu tnBi^uoD sauBAo aqx '(V '86 spioj 
IBauojuad jfq spvpd aassaj; aq;^ jo pBJA ][Bja!)B[ aq;^ cq puB ^}.uatnB3q pBOjq aq^ 
JO qoBq aqj. cq paqoBjj.B aiB iCaqx 88 saqnq. auuajn aqj Mojaq 

puB ptiiqaq ‘saiajn aqj jo apts jaqjia uo pajBtqis ‘puonqB paqaqstin aSiBj b jo 
suoijjodojd aqj qjpu ‘saipoq iBinpou pqos aiB ^aqx sq^ sajsaj aq^j 

qjtAi. snoSojotnoq ajB (vumo) aiBtnaj aqq. jo spuBjS jBjniaS aqx — 'S9umQ 

quasqB axe spuBi^ 

aaq }nq ‘sajiqomjs atJ^npaBiS a^t;|nuiis ABta sppj aq:} naa^i^aq SMOxmj daap aqjj '(jj '§6 
•3t£) s3an{oauiq }uao3ajoqat? xafduioo Jiaq} q}Lvi. natnni snoiandBa aspijaq}o aq} a}Bja}qqo 
}soaqB ‘nopaaiqi Aibab ni Saq3na}xa ‘qotq.w. sano ^CiossaaoB snojaamu ,CiaA q}us. }a33q aaB 
puB pB} ajB spfoj jtoniud aq} BqiidniB aq} tn iaaSiu .topnooas jauniq} -Aaj b ssassod spioj 
^{jBortjd aq} puB ja3jB[ aoiooaq Aaq} snaiq}st aq} tn fuoqaas ssojo in a}BionjD tiainnj {{Bins 
B aso{aaa qoiqxi. (0 ‘86 'Sid) sp{Oj a{dans Ji0{ inoj sb A[{Biisn Buua}n sasd aq} ui niSaq snoq 
-BDi{d aq} IpaqDBOjddB si pna pa}Bijquig aq} sb iLia}}Bd pa}BDqdaioo ajotn v amnssB qoiqx\ 
{dounqn} anoiid) sp{Oj {Buipn}i3uo{ }uauBaijad }nq a}B3i{ap o}ui UAiojq} si auBjqniam snoa 
-nin aqj, •ranaao}uad aq} jo amqaq}0S3ai aq} q}pA siionai}aoo A{}oanp si aqn} aq} jo pua 
{BuiuiopqB aq} }b qoiqAi ‘nini{aq}ida pa}Bqio aBmnn{oa a{dinis jo aaAB{ 3ainq b puB vudoM 
mimii jB{nqaa Ajba b ‘suoipiod aajq} tm{} jaq}Bi oai} jo 3ai}sisnoD sb papjB3aj si Bsoanoi 
aq} ‘jBAa^oq ‘AqBns0 'aosoonm suoinosmu vuimoi paaaqoiq} b sjuasajdai }i }Bq} Shijbjs 
‘{B soanui A{aadoad si jaAiq jB{nosnui aq} jo noijjod b }Bq} }saSSn3 sJoq}nB araos A{}uanfaa3 
-uoo paB ‘{BnpB.i3 si anBjqinaai snoatiui aq} o} aoqisuBj} aqj, ■A{jB{nojio pasodsip ajB sjaqg 
aq} qaiqji ui jaAB{ jaqaiq} daap b puB ‘sjaqq paSuBiiB A{{Baipn}i3uo{ jo auo {Biogjadns ajom 
B ‘B}Ba}s o.tt} ni paSuBjjB ‘{Bjaua3 ni ‘ajB Ja}}B{ aq} fsa{ptmq aB{na&Tiui asjBoa aq} sajBJ 
-Bdas qaiqji anssi} aAijoanuoa aB{nasnaua}ui jnBpunqB aq} qjus. stionupnoo si puB j 3 Ab{ 
arB{na3nui aq} uodn A{}aajip sjsaj anssi} snojasqns aqx ‘xuidjesosani aq} m paniB}noa sa^vjan 
puB S{assaA aq} jo saqanBjq {Bqn} aq} AjimBj qoiq.A qSnojq} anssi} aAi}oanxioa snojasqns 
JO jaAB{ B uodn }saj Bsoias aqj jo sqaa {Bqaqjosara aqx ■xuid{Bsosani aq} jo }aaiiiqoB}}B jo 
aui{ aq} SnO{B puB uoipiod auuajn aq} jbao }daaxa q}3na{ s}i }noq3noiq} aqn} aq} sjsaAOi 
jaAB{ snoias aqj .‘pajBnjis si aqn} aq} qoiqai jo utSjBni aaddn aq} ui juanreSq pBOjq aq} 
JO aBniuxB{ {Banojuad aqj iiiojj paAuap si }Boa snoias aqx '.laABj snoonca {Bmajni ue 
puB ‘jBjnasnra ajBipaauajtii hb ‘jbAbj snoias ‘{Boiajxa hb 'sjboo aaiq} jo dn apBoi si qBxi 
aqx 'lapBOiq saoiooaq nauinj aq} ajiq-vi ‘umjnqqjnnjnj aq} o} snraqjsi aq} moij laouiq} 
A{aAissai3oj[d SAioiS aqn} aniia}n aq} jo pBAi aqx — 'saaax axiaaijrq ao aanxomiig 

•umpiqipunjui oqj jo sqjdap oqj m paj’Bnjis ‘(dvwu^fn 
9vq7if diDumiopqv iiimjso) ranijso jBuraiopqB aqj ‘axnjjad'B jperas ■b Xq XjpvBO 
jBanojLiad aqj qjL\i I^JJa^Jq) sajBOiuntninoo aqnj atnaajn aqx 'jHaniBSq pBoaq 
aqj JO xtndjBSOsara aqj oj qj3ua[ sji jnoqSnojqj paqoBjjB si (pouvao vuquvif) 
Buqurg ububao siqj fajod jBqnj aqj shibjjb najjo puB Xibao aqj pjBAioj 
saqojaijs ‘sjaqjo aqj uBqj aaSaoj 'pjoj atio 'aouBiBaddB paSSBi ao paSouj b 
ufSiBtn aajj aqj oj aAiS qoiq^u. (aoqn; anuqm'if) aBuqtnq lo sassaooid iBjnSaiii 
3ao[ JO tmoj aqj tir joafoid iCaqj aiaqAi ‘aqnj aqj jo pua aqj oj paSuojojd ajB 
sppj aqx •BqndtnB aqj jo asoqj qjiAi snonutjuoa spjoj ojni tLVLOjqj si qoiq^A jo 
aoBjans Jtautii aqj ‘{avuudpi dvqn'i mn'inqipun^ui) turqnqiptmjui aqj patnjtaj 
‘aqnj aqj jo pua ububao aqj jo uoisuBdxa aduqs-jadtinuj aqj ojui spuaj uoijjod 
snonxag siqx ‘pajupAnoo jBq.Aauios ilquusn st puB ‘aqnj aqj jo uotstAipqns 
jsaSuoj puB jsapui aqj st BqndiuB aqx 'apBjBjp puB paqB^A-uiqj si qoiqAi. 
‘{dDuxMpi dvqri'} vppidmv) BqnduiB aqj upf qj pjB.iijno sassBd ji sb jajaiuBip ut 
sasBaioin iCqBnpBiS snniqjsi aqj jo uaumj aqx •Ai.ouBu ifpAijBpi puB paqBAi 
-qopj si ji .‘stuajn aqj SurapfpB jfjajBpannin uoijiod aqqpjoo jqSiBJjs aqj si 
{samudfn dvqiv} snuttpsi) sniuqjsi aqx ‘sjuaiuBSq ububao aqj puB punoi aqj jo 
sjuauiqoBjjB auuajn aqj aAoqu jsnf ‘nmoo aqj jb iqBtuajxa SuuBaddB ‘qB.w 


ggS Siavd 2AOS oiAuau a^iv YiivxiNao auviraa anx ao aj'ioxvmv 



•uiooa Sat 

-loasstp aq:; ni paAjasqo jCjbao aq^ jo noi(^iso<J aq;} loj (^nnoaoB iCatn ‘saAi^BAjasaad jo uopoa 
aq^ qSnojq^ ‘sjassaA pauiB^uoa aq^ pna (jaam'BSii Xjosnadsns aq;) jo aoi:^OBJ!jno[) (•noi'juja 
-do ^oafqns Suiaij aq^). m paaa^junooua so jCjbao aq^j jo uoi^qsod aq-j sa^^aJ^^stqII 'fjqSi-i ‘88 
ajnSt£) -uiooj Sat^oassip aq!j at paipn^js aaqAi aoi!qsod s^i jo opsua^oaj'eqo si sa ‘i^'^aoz 
-uoq sXuMia !joa 'poipaA jo anfaqqo uaijjo sixu Saot aq'} q^iAi 'snia'^n aq(| jo snpanj ^q^^ 
JO pAai aqj MOjaq iCiqatJ^Aai jsouqa si ji jaqj fsianpiAipai juaaaqip ui aoijisod ni XjjaajS 
saiTBA ifjBAO aqj (aaidiis Sap?j) sjoatqns SaiAij ai jaqj saj'sjs sijjnQ ‘jj jnqjjy 'Ja; t 

sassassod u'b3io ‘qxxara'BSii piBOiq aq^ jo aoBjitis o.oua'jsod aqq oq paqoTaqqis si 
iCj'BAO aq^j qoiqAi ‘uinu'BAOsain aqq o% uoxqpp'B uj — ’xavAO >^0 sxNawvoiq 

•rarqtq aq^). qo^aj saAjau pua SfassaA aqq inmiaAOsaui aq^j. jo siaiCa]; 
pa^j'Bxnixojdd'B aqq uaaAiijaq i (y ‘§6 snja!jn aqq jo quauiaSq paoiq aqQ. jo 
qaaq aqq oj. (mnuvaosam) pjoj j'Bauoquad qaoqs a i!q paqaaq-qa si pna ‘(luvaa 
sniu{) tnn{tq jo aAOOjS Snojqo ua sfjuasajd japjoq siqj^ •jfjaqj'B I'Bopiqinn 
pa^aja^jqqo aqg. paaAioq. pjaAiquo q.'BqAiauios ptia pjaAuoj; pa^jaaiip si q Uouajsod 
aq^ •U'Bqq jaq.qSrej^s pua jaAiouati si (smuvuos9Ui o6j.viu) uiSjain joua^ua aqj, 
■jaijajn aq!j pjaAvo^j piBAvni ^{^.qSqs pua ‘pj'BAiqo'Bq paqaajip si qi fpapnnoj 
pua ‘qaiqq ‘aajj si (oqtl oBwm) japjoq jo urSaBui jouaqsod aqj, •sao'Bjjns aqq 
qaainioa suiSjaui oavx ‘.loog apqad aqq oqui ^^[qisaasui Suipaj ‘qauiqsipiti si 
•Bssoj aqq jo Xi'spnnoq aqq ‘Aiopg -spvpd aqq jo qaAV i^uoq aqq pua assoj aqq 
JO rananoqijad aqq uaaAiqaq auaAjaqui ‘apsntu snujaqui joqajnqqo aqq ssoiaa 
jC{anbqqo Suisjnoa ‘aAjau pua spssaA joq'BJuqqo aqj, ‘ssaaoj aqq jo saiJapunoq 
aqaipaiuoii aqq ‘anssiq ^qqaj jaauoqijad'Bjqxa aqq ui aq ^aqq sb ‘uijoj ‘puiqaq 
ifjaqjB auuaqn pua jaqajn aqq pua ‘quojj ui (itiaqia j'Boqiqiun jo OLiqsaSodiCq 
paqajaqqqo) quauiaSq jaapiqian j'Bjaq'Bj aqj, 'siassaA auqs'BSodiCq pna aaqi 
{■BUjaqxa SuiSjaAip aqq uaa/Aqaq aj^ua aqq ui ‘auqqno japSuaijq jo (luvao vssof) 
■Bssoj Avopaqs a uijoj oq passajdap si jaiCaf siqq ajaqAi ‘siAjad aqq jo uinauoqijad 
j'eqaij'Bd aqq qqu'A qaisquoa qoaiip ui si puis piisAvquo saoaj (squJ9ju| sawo/) aaajjus 
I'Bjaq'Bj aqj^ •sauiqsaqux aqq jo suoiqjod paurequoa aqq oq puu Xquiaa aiAjad 
aqq oq aajj pasodxa si qi jo qjad {{auis iCjaAiqajaj u jCjuo ‘aqnq auijaqn aqq jCq 
pajaAoa quaqxa quajS u oq st qi aauis ‘qnq ‘pjUAVui paqaajip si (siimpBiu sdpvf) 
aaujjns j-eipaiu aqj, ’aAjau (aiq-Bios) oip'Biqasi aqq puu apsnui siuiJOjiJid aqq 
jo japjoq jaddn aqq aAoqu qsnf quiod b oq ‘jooq apvpd aqq jo pAaj aqq oq qsoui 
-JB pj'BAvuAvop saqo'Baj apd joaioj aqj, ‘^juao aqq jo quauiBiq aqq iCq snjaqn 
aqq jo uiSj'bui pjaq'Bi qaaouCpu aqq oq pauaqsuj si qi JiCpouajui paqoajip pH's 
‘paquiod ‘avojj'bu si ‘apd jaAV0[ jo ‘(vuudjn svjnussjxd) jCqiiuajqxa auuaqn aqj, 
•apsnui jof'Bui s-ensd aqq jo aSpa pipaui aqq ^q SunqjaAO aq oq ‘uiuq oiApd 
aqq puB uiaA OBip pujaqxa aqq jo pAaj aqq oq qsouijB pj'BAidn saqo^aj qj ‘aqnq 
auuaqn aqq jo mjquiq u'bij'bao aqq oq osp iCpisnsn puu ‘quaui'B§q Ajosuadsns aqq 
iCq aAoq'B jpAi. opvpd aqq jo uinauoquad aqq oq paqo'Bqq'B si qi faqnq auuaqn aqq 
iCq paoujquia puu ‘ifpouadns paqoajip ‘papunoj si uuSjo aqq jo ‘aiod jaddn Jo 
‘{nunqni sr)jim9j.jxd) iCqiuiajqxa pqnq aqj^ -auujd pqqiSus'BJud ui (suiSjuui OAiq 
aqq Suiqoauuoo) jaqauiuip jaquajS sqi puu I'an^jd poiqjaA aqq ni (saiqiuiajqxa 
OAvq aqq 3uiqoauuoo) spcu 3uoj sqi qqiAi spvpd aqq jo qaadsu jauui aqq qsureSu 
sqsaj puujS paoujd iCquiujou aqq ‘ajnqsod qoaja aqq ux si kpoq aqq uaq^\,{ 

■paqunqis si umpq aqq 

qoiqAv JO auQ Suop sxapjoq i£q paquiudas jaqquj aqq — ^saaisjjns OAvq pnu saiqi 
-ttiajqxa oAiq sassassod iCiuAO qoug; -ssauqopq ui -uio z'l P^i'6 ‘qqpuajq ui -uio 
8'T ‘qqSuaj ui ’uio g'g aju suoisuauixp aSujaA'B aqjg 'qjaj aqq uuqq jaSjuj quqAi 
-auios iCpouiuioo sx qqSu aqq puu ‘azis m uoiq'Bij'BA pnppvipui apujapisuoa 
Aioqs sauuAO aqjg ■suuSjo aAiqonpojdaj apuiaj aqq jo iCqiAiqou puu quauido 


S8S SiiHva vMos DiAuau qnv vnvxiNao a'lvi'jaa: anx ao xhoxvnv 



-U0 oq; JO iCqdoijjodiCq ajdmis v st? iCqtJUsn si qjMOjSur Jpqx ^uinotdv2{uuoiu9Dti 

mddoo oq^^ paqtjo si siq^^ fonssi^j Suipunojjns sq*^ mojj sassaoojd ji3]:nosi?A 

-oaad qoiqAv o-jui ‘poo[q q^^iAV ponH sauioooq aqj ^^TjqAVOinos fasdTjqoo sq'c.vx 

aq-j sjnooo opiiPi P ojn^^dni naq^V *aqn'^ auuajn aq^^ qo-uaj iCxJui S2a aqj OAOqAV 
‘iC^iATJO {uaao^uad aq(^ o^ui sjua:juoo pinq put; umAO oq!j jo a3Jt;qosip aq^^ puc apisDA 
JO ojn^diu aq:j ui sa^t^uiuipo puujS aq^^ jo aotJjjns aqi o-j qouojddt; [unpcjS oqj^ •uqn 
“paui aq^ o:}ui qouaj pm? ‘iCjBAo ax{{^ jo aot?j.ms oajj aq^ uodn suoi^^tiAOja paq.n?ui aonp 
-ojd uajjo jnq 'xajjoo aqj. jo ssompiq^j. |t;^oj aq'^ ^C|uo (^ou iCdnooo S 0 {oi{{oj ojn^uui oqj;, 
'T?AO pouit?!juoo aq^^ a3jt?qasTp XpttoJ uoxj:^ o.ic put; *mxu gx jo jaxaxuuip c uic^xt? (ifoDuO 
'isopioisda uoi[doo yinoynof) sa[oi[{oj jt?[noisaA a.xn^).x;ax ‘aSjt;[ asaqx ''oudoud mivuqmoiii 
oijuoqap T? .Cq apiqoj aip jo tunTpi^xida oip uxojj pax^’-i'cdas sx put? 'At?[nosuA si {muoj 
-m voiunf) viauux aqx *snojqq si {viuojxo voiunf) .ioXt?[ aa^jixo aijx hinotjiof vooi{] oip ‘adopA 
-ua pa.ia;Ct?poAiX t; o^ui so:^'ni^jua.iojjip t?uio,xxs Saipunoxms oxfx *(T[ ^S6 ’^Fid) (oppnjpd 
vuoz) ja^{u[ SutjsaAut icpxuipaiuuii ux; joj xujoj pm? dnoaS aa^no ox pox{ot?xxt? int?xua.x 
uinAO ai{X Suipunoxins sqao jauiii oqx \$ndoqdoo snimuno) >poqiq t; jo uuoj ax[X ui *ajoi{A\. 
^Xmod auo xu xdooxa luaxp 2xiiXT?.ix?das ^apilpj 3uunxt?xu oqx jo sjaXuj OAtx ^qx uaoAvxaq saxx?[ 
-nmnoat; {ijnoyijof uonbij) pm[j .luaya y 'sxpxpt? SunOiC jo sauuAO qxoq *ioj 000^92 p^X'^’^^^FXSO 
m? uit?xx'^ Xt?xu put? ‘(.ioxaxut?Tp ui mitu 9'0^[^*0) poidoosoaoixu jo ^pqos aax? poiujoj snip 
(lUDiaud uoi[doo ypvdinof) sapxqoj o.xux'gxuuii aifx '(JT ^S6 ’^FiiT) ^ipo 

jaSax?| aip punojjns oj * 0 [C[ixop t? aoxt?! puu 'ajSuis t? x^-^U Suxxujoj apqpj oqj jo 
sqao SuixsoAUT aqx auioooq S[[ao xuOviojjtpui ‘punoj ^{[tiius qoiqAV ui ‘s{po jo xuauioSux?j.ix?aa 
put? uoixx?oijdxxintu jo ssaooad t? ^Cq paiu.ioj si apq|Oj ipt?g[ ‘uoissajdap paj.xt?os x? paDnpojd 
st?x[ sapxsaA At3{iiuis jo oan^dna aqx JOAOjoqAv pajxit^ s^PFlPJ pouiux^io^ oqx axxpxpou 
saiuooaq X] 9jn •i^>X^l ui xnq ^X[xooius si xaxaoo ai[X jo Sui.iaAoa pqaqxida oqx ^pooqp[iqo uj 

•xaxjoo 3uipunojjns oqx uxojj qotiojouo Xt?iu sauo jaSjt?{ ai{X su xdaoxa 
XI uiqxpA punoj xou ojt? sapiqoj fsoAjau put? 'saixt?xidxUiCj 'spssoA pooyq a3.iu[ snojournu 
SuiXJoddng onssrx oaixoouuoo jo sa^punq paSmr.ux? ^^psoo{ jo pasoduioD si joXi?i .Cjx?qnpam 
jt?Jxuao oqx 'ouq axn{AV t? st? ssojS oqx ui uiqxsuv si put? 'Xiuao oqx jo uin[U[ aqj Suojt? 
poxt?oo[ ST ^lunauoqjoci Suiunjs qxoouxs oqx ox put?[3 oi|'} jo Suuoaod qnp oi{X luojj uoiqsuujx 
jo xuiod sixfj^ •uiniJt?AOsaui oqx jo umqoxpida snoxui?nbs oqx x|XF‘A suoauixuoo sauioooq ux?Sjo 
aqX JO uikrciu jouaxm? oxp qoupw jo.Ct?[ su{X jo xunipi{X]do jt?uxun|00 t; Aq pojOAOo si 
pm; sapiqoj uuijuao oixsijoxot?juqo oqj suii?xxioo xajjoo oxjj^ 'voiiiOnqio voiuni xoudxuoo t; 
XUJOJ ox xunxt?J!}s ppgjodns sxi ui pauaqoxxp onssix OAixoauuoo jo t?iaoJXS x^x?diuoo t; jo dn 
apuui sr xo^joo aqj^ •jOiCt?[ Xjt?qnpaur jodoap t? put? jOiCt?[ porjjoo joxno .aojjuu t; ^suoijjod 
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Fig. 96.— The structures of the female pelvis and perineum. The uterus has been retracted and the left broad ligament cut to show the 
cls and vcsti^gial organs; the uterine cavity is exposed and the uterine tube opened. The pubis has been cut away in front; the pelvic diaphragm 
en tlirough the obturator foramen. The contents of the superficial perineal compartment are exposed. 
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•qjiiq JO amij aqj jb spvpd snouiSBqjJBO 
B vCq pajran ajB siajuaa oiqnd puB piqosi ‘OBqi padopAap-qa^A aqx 'SiBait 
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' uoqjqupu vuuvquj suiluw jo juaoukxi oqj jo }p\SAi « su AiposvuUlus 'pvq.iovl 
pnvxjsuoui qoiJv^ 'Wijy q^pioipio liuvuuwoq aojiq juq 'pq) )sv>uqu js-iq p? 'spvX') 
pqpnpuio jo ,UAuq vqj>'\us u .vq posopnw puu 'SvPa'ov^o viq) avj pvqjq jsooqu 
SkVoaIs Aiuj vXUJ A'oipp 'vXinp'tn.qs opions a'.ioa « ss.^ssoil nuq).>vinj piaqsuom 
oqj JO iun)>^o.’> vMJ) oj xp.nq jo ovup viqj ouxij \u)\uvx\\ |p! jo Sv'>u\?ao v>q) uj 
s.iv>quu\u vVTsuq \jAns xu pxiiuq 's-q-ViP'/ pvpiouixhi v>qd,— 'ovopio^ xiuquvjQ 

.WAO aS!I SaONVHO DIOOIOXSIH 

'xjdxx.xrPuxJd .Xvxpq x; xxx xxodxx pvxxpxxxoi oq qpw o.xxxiuxx}uiois .xioqj pxq \xpxA\x vXAXjvXup 

-vXXdAX OXJ) XpXAX XXOXpXxXXXXlO.X XlAXOXXq vXXl OAXUj A'vXXpp 'A'OXHUPXvXXd S'XX},XUl> J50lAqivq 

AX)AX}X5 oxp JO „sqAX xxxopxpx^sXoxq„ pojpjo-os vxqx vxq oj poAoqovj vuw 'mninxxi oqj xu 
'Svxxxs'opuxx? auxxpi_ w'axxAo xixxmxxq vxx] 1 xx; pxixxvxj 's.XvXAaosqo jsoxu 0 ) .oxxxjxxvxoox? ' joxi 

vXXXJ 'SJXJXXIXXXXX sXvXAVOJ a\xXUXX jo SOUXIAO OXJX xxx S,XvXv}XXXUU vXJtpxaopXSXXvXA XXX pxxxxoj 
..'="'11'^^ jx:xix)s,xv'>jxxi„ popxxo-vxs oqj^ 'possix>xsqi oq pnx jvxvxxx p jx:xp os 'ooxxvXjxxav) 
vqupW-xp.XvXAX a'xXXX A'q pox.ioddxxsxxix SX pxij 'popxxjoxo Ov| PXXXXIXJO SSvXOiXXvl 0X{) xxx 
spvVt \xixxxi\xjs vxxjx JO xxvxx)x:ilxop,xx:d vxxxxixs jo A'ppqxssovl oxpp nxoxxxj xuvxilxixo vxxq 
'SOAXpJAX.XvXp <XXvXXp pXiXJ SOJOXJpXJ XXX!xp:x:,Xl5 OXJJ XpXAX ''.) \} ■sxxpx.xxxdvix? .xx:\xx»xqp>j OXp 
XJJXAX pvXXX.XvXOXXOO A'jjoupx AXX! vXAX XXvXX)X!XX.X}SXXvXXXX Sp.XX:,o\VX S\^ '.xojdxixpx .XvXXJpXXXX; 
xxx pvxssxxosqx A'jpxj XXvXv>iJ vVAXXXJ a'.XXJAO vXXJ) jo A'TuXJOJSXq pxxx; .vxxxopnxxx vXXpp 

nxoxp;xx.x)sxxoxxx jo xxxsuxxxqovxxxx pxouxxoixxixxx xXqj jo piuxxo.x pxxxriqpxpxx xxx; 
cxxxxxbou v>xxo xxXx'xX ax;av aoqjo oxx xxj 'sdujsxxv>xpqAX pxoxXxopxxxvuxjo .xuxq) .xixj jxxx;r>vxx 

vXvXdvXXd XpXAX pxxx; MOXJIxXXaO) poxpxxjs x>q xXXvXJvXXxXXq ISIXXXX XUXvXXXlvlXXOXpl JO spxs OAX) 
ox|q_ \ui;ao vxxp xxx -xx'xxu-xxxoxxo xxsvxxq jo ipxsxxx i.xvxxqx vxqj vxxx; qxvKxpxxx 'Sxx'sxxxxxp) 
oxxxxvxpx vxxpj^ 'a'.xx;ao vxxq xxx sxxxoao .xxr:o|ojsxxj jo ojoa.x x; Aq }xopx|p;,xx;d sx qxvxquos 
-vqx A'jxxjvxqx! 'xxxxxupxxxxixpxxo oxq xxx xq.xAO pxxxaisxxoxxi oxpp — •xioxjoixpojqxix 

XI qq '^XVAO^SI 'UXX:q Avl 


IHVAO HHX xSa SH0i\tVHD TVOITOAD 
iiiA iiaa.viYuo 



^apTiioj padoioAop'^OAi aqi} in uaAa psopiuBiS 9\{% po^oti aq p[iAV 

%! *lfl m iLAoqs noAi 0JH not^HJn^'Bui JBpoiqoj p saan^Baj esaqjL 


(-00 '2^ uo^a^ddy *(j Aq paqsqqnd ^/sjopjosrQ put? uoi:^Bnj^^snaj\r„ ^^^bao^) 
•sapipoj pipjoraud ajqBjauinaui poppn'^s sr Baioj:}s ububao aq^ osi^ 

sr apiq^j Saun:).Bin y 'pjo sAtJp 0*^*]. 'juBjur jo ^Ciuao ui (d) sapqpj oipj^y — *^fi *21^ 


t 

5 - 


I 

i 




(•su^sqJT^\^\^^ 'Buja:jin Bonm; ^’7urj^ fBna9:}xa xjonmcj fBS0| 

-noBj^ BaBjqmaui ^'Q’J\[ fsnjoSqoid snosiQ ^’q •A^un:^Bai guiqoBOjddu opq|0^ — X^X -Sij 
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xavAo aHi Ki saoKVHO TronoAo 


sndioo aq:^ jo saSajs jsaqiBa asaq} ^C^juanbaij isoj^ ‘anq Avoqa.C-qsi-fejS jo si 
!}nq 'sndJoo aq:) m sb '^oqaA iq3uq ^ou si ^^^LiBD aq^. p Soiirq aqx 

•suoipas apudojddB ui apBziuSooai ^qpBaa .CqBOigoppp si Buigip aqx 
•^CiBAO aq^. p aoBpns aq:j JBau jo p apisaA padoqeos ‘'pana^pg b sb SouBaddB 
'ajn:}aiup snonaidsuoa b pq Suiq^^vuB si umapj sndjoo aq^^ saSBp paqjBa sq uj 
•anqpo m Smpppim saraoaaq qBAi. sq pq} os ‘appojf aq} jo Snqdtiiiua b Aq 
paAioqoj aauo p si qnopoj jonbq aq} jo puB unuvo aq} p aSjBqosip aqx 

•appoj aq} jo ain}dnj aq} q}ui pa}Bioo53B Snipaap on jo a}}}q apu 
B 38 SI ajaq} Aiapv japp aq} o} JLibj}uoq -saSaBqa uoi}BzraB3jo sAioqs uoos 
qapAi Sn|d snoraiqg b -Cq joao pajaAoa Apomb si }i joj 'AgBoraqo pa.uasqo 
XpjBJ SI ‘diuBijs jo ‘ajn}diu JBpopoj p }mod aqx 'BsopuBJS aq} i!q panq 
'apqioj aq} p qaqs aq} pinqaq saABa[ ‘siuaSqojd snasp aq} p sqaa SapiaqpB 
p }i q}pA puB ‘UITI.VO aq} p aSJBqosip aqx Jo 9Jn}diu ajopq 

SupuiSaq sassaoojd jaq}o puB aAi}BJapoJd aq} p aanBnm}noo b bjb asBqd siq} 
Sinzija}OBJBqa saSuBqa aqx — •uoqBjapoJX jo Bnnajadi^H p aSpg ‘I 

si'jaAaj^ Aq papaSSi^ sb ‘sasBqd snoj o}m pappvp aq 
^LpnaraaAUoa *fBiii saSasqa }Baqo^o asaqx Jo niJRl }aBpoduii 

ssaj ou SI ap.to aq} m uoi}oim}: s}i •}Bq} puB ‘apqioj aq} ra naas asoq} sb 
saSuBqa pLi}aniopua aq} q}iAi. pa}BpjJoa Ap}pgap sb puB paqjBin .CpBap sb 
saSuBqo p apAO b qSnojq} sassBd 'uoi}Bia.\o jo aun} aq} }b -tio}siq ajq s}i Sap 
-iii3aq ‘ama}n} sndioo aq} }Bq} pa}BJ}saoaiap AjjBap aABq 'sjaq}0 puB jaAaj\^ 
‘japopog p asoq} Aq paAioqoj •g06I ^ JO sapn}3 aqx 'apAO 

aq} m iioi}ounj; jaq}in} on ssq aina}n} sndjoo aq} }Bq} pnB Pjii}oiu}s aq} p 
qBAi aq} m pa}Bodap si }uaiiiSid qsi-AoqaA JBqnoad b }Bq} •iioi}BZU}Bop puB 
uoi}BzpB§JO saoajapun AqnnpBjS siq} }Bq} ‘poop q}i-ii paqg si appoj aq} 
p qaqs aq} ‘uoi}Bpi.vo Ja}p }Bq} sbai Aiaps. japp aqx 'qdB^BJBd ja}B[ b ot 
passnosip aq qui qas}! uoi}Bpi.vo jo rasrasqaaiu aqx 'apnioj aq^ tiiojj urtuvo 
aq} p agjBqosp aq} q}LA sinSaq iiina}ni sndioo aq} p ap.Co ap aqx 

(Kuiiands MnHim sndraoD) NouvndisiiiHEi iio imnim snddOD hhi 

■lunsosqif snduoo paqBO-os aq} ‘anssi} ppu}Bop p dump uaquiuqs 
qBius B SB sjBaddB }i sagB}3 pug S}i m }Bq} os 'Boaq} aq} luojj s}uauiap 
anssi} aApoauuoo jnau p }podap aq} qSnojq} uoi}BJa}qqo a}Biui}p puB 
aSBquijqs SmouBApB p auo si apq[Oj oi}aj}B aq} jo .Cjo}siq ja}B} aqx 

'paqiJOSB auii} auo }b 

SBAi aouBograSp oi2opq}Bd qonui os qopji o} '.Cibao aq} jo „uoi}BJaua3ap 
oi}s^o„ SB p uaqods ua}}0 os ajn}aid aq} aonpojd -faq} Joqumu aAissaoxa ui 
pasajd ua q \\ -.vjbao .CiaAa ponqB ui punoj aJB ad^} siq} jo s}S.Co gBius 
snojaumjq -Buja}!!! Boaq} aq} p sgao snojqg aq} Aq pauq si p-fo aq} }Bq} os 
‘sjBaddBsp ianqaq}ida aq} saSnp ja}B} uq •}no paua}}Bg ua}jO P[Sais ji 'puB 
-10 ‘jaAB| ajguis b sb jaq}ia ‘sgao psopuBJg 3tn}sisjad p Sniug b 
A ioqs dBui Aaqx 'aauB}jodnn ponigo ainnssB o} qSnoua agjiq auiooaq abui 
‘ pmg JBpoqjoj aq} p uopBpumooB ox2opq}Bd qSnoiq} ‘jo gnois ajoa aq .Cbui 
sapqp/ oipd}o asaqx JBpogqoj b ‘AgBoroqo ‘jo ‘'apigoj oi}aj}B ub sb 

supraaj apq^oj pa}qgqq aqx ’apigo} aq} p q}Bap aq} suBaiu q}Bap S}i puB 
‘■}uan}i}suoo jBpoqyoj }UBinraop aq} si uulvo aq} ^^gBOiSopisiiqx 'apqioq 
aq} p umqaq}ida a}q{a}BS aq} p q}Bap panbasuoo pus ‘aunvo aq} p q}Bap 
q}Lu. ‘sa§B}s snoLiBA }b paqoaqo si pauidopAap jiaq} ‘pa}B}3 ^^pBajp sy 
^uoi}Bjn}Btii JO sa2B}s jagjBa aq} ui }i jo jSBajqn }no pB}s qapjA ‘j^junjBui 
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iavAO am xi saaxvHo tvoitoao 



-oq^'^d oqjL noaq SBq uauinj oq^). o^ut oS^qiiomoq uoqAi ^iqBpadsa 

^‘uiD z qonxu sb aq iC^ui (q qSnoqq. ^’luo x sso[ sauiixouios Saiaq ‘azis 
ui sauHA ^).i 'soixsiiexo^i^qo jaxqo aq^ 01B ^aoioo qsuioqaiC ^qSuq Aion s^i 
qXiAi ’^qBAV Saix^inpun iCpx^JOpoui ^uiqx xoii^vx aq^ puB ^uauint aq^). uiq^m 
poojq aqx tcoi'^oas ^no uq *Aj.bao 9xi% jo ao^jfjns aq^} uo ajqi^zTTiSooaj -^q'Bnsn 
SI (mnot6vi[Miouidti mn^pii sndjioo) iiinaxn| sndjoo aq^j. asBqd s\[{% 3uun(j 

uaxx'ey oqx ox 

Xuaixiux^^^ qsnijnj ^'BSopu^jS aqx in spssaA poo^q jo xnamdopAap aqx aiojaq 
^qoiqAi saouBXsqns ptodq jo dn Supvi3 aqx ox anp aq ox paAaqaq sr siqj^ 'onssix 
aAixoauuoa -/CjBuipjo jo aouBi^add^ aqX aioui aixinss^ puB dn ^^Bapaq 

-^jod puB aSjB^ uaaq OABq aoiix siqx ox dn qoiqM ‘sqao BUJaxin Boaqx aqjQ 


(•03 ^ iio:^Djddy -(j Aq paqsqqnd j/s-i^P-JosrQ s'^x 
uopBnj'jsuop^,, ‘qBAojvj) ui xLvioqs uinoxB[ sndioa jo oan^oid j9Mod q 3 ipx — ^ 9 fl 


r>' 




i' h » C 1 

F •“■-•A 



-.v 'rix\ ^ y ^'^■ 


{ 




r' 




•aontja-eadclB p3^^'B|nooqt?j'; i^jjBinSajji uu auoz uio:^n[ aqi oaiS 
‘sjassaA poo]q Sap?uBcIuiooaB Jiaq!^ ‘aoaq’^ aq^ mo.ij anssi^ snojqq jo 
spuBi^js uiq^j aqx 'pauoi^sanban si aa^^OBj^qo UTa:>tq .naq!)^ ^^Bqq. os 'pa:).iqonaBA 
puB ][Bjpaqi:pd ajoui puB aaora auiooaq iCpBnpBjS qoupA ‘sypo DsoinuouD 
aiy fo uoipanmapii a^qugap aq^j si aSBijs siq^^ p oanp’aj Satqu^s laqp aqx 

‘(vmo'iDumi iima^ni snduoo) 
Buiopuiaq agj[B{ b ai^n^jipuoo o;} sb poop q^ui papuapip os aq .Cbui (}i puB 
‘pappnnui st ii^^iABo aq^j pq^ (^uBpunqB os si Saipaa|q aq'} ‘jaAa^Aoq 'sauii*;. f^y 
•uiSiBui iBsopuBiS jauui aq(} Suop ssairqop^^ SupCiBA jo jaiCB[ b Saiuuoj ‘uoi-j 
-nqu^sip s!^i ut puoz si poop aq^j itpBnsfp ’papu avou si uauip Oiy ofm Smpaaiq 
^^Bq^j ()OBj aq':^ aoj apisuodsaj; itjpaiBddB si ssooojd sppj 'BSopaBjS aq'^ jo 
uiSjbiii lauui aq| o^ Saipna:)xa puB Boaq"} aq'; uioj; ;i o;ui Suiqsnd spssoA poop 
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AHVAO aHA NI SaONVHO IVOnOAO 



oqx *SuTp90{q jo ^osao oq*} oiojaq ^snf omoB s^t q^iAi ^pouad ^uni'^suaui 
aq^ JO ^jasuo aqj ajojaq sXnp xis lo a.vq paqouai si iCjunjt?ui jo aSujs oqj^ 

•lunajni 

sndjoo aqj jo uoij^ulioj oq| ni ajoj iCuc poquosi? suq auo ou qoiqAv o*j anssi^). 
V ^TJUJO^pca tjoaqi oq^ uiojj poAijap aq iC|snoiAqo ppo^A sqao ma^niTsatiid eq:^ 
^pauinssu oiom. 'uuaajut ^oaqj aqj uiojj uiSuo jj *ai§iJo jBSojnuuj§ jo aq (jsnui 
sqoo majri{ oq^ 1-^qi^ ^papaau ajOiU ifeu ji ^jooad i^uoi'^ipp'c saqsnunj ^jaA9iUoq 
‘oouosojd Jioqjr^ *(jjos auios jo uoi^oanj ^Cjo^aaoas puja^ui ui? ssassod iCaq:} 'J'^q'}^ 
'^qnop ai^'jq aq uuo ajaifj qSnoq'j ^juap jou si sqao uppiivuvd asaq^). jo aouuo 

('OQ uo| 0 [cIdY '(j i^C[ pansi^qnd ,,‘sJ8pjosiQ s^j pur: uoi:j'Biu:}suaj,>jjj 
‘>[CAo^) 'D^das o>[ija3paA\ aij^ ui punoj aju aa'^^ui ailJ, ‘sip^ (^) nia^nic-icd pau (2) tiia'}n{ 
3 uiavoi[s ‘(ja.siod -aoj) Xcp n'juaAOs-^C'fna.A^). 'uina^ni sndjoo ain^uui jo 'LfX ’Sfil 



-graSis aqj, 'paqoBd jtpsop ajoui puB aapBuis are sgao aq^ '^daoxa ‘j[as^i 
anssi^ uia^ni aq; apiuasaa itaq; ^Bq; os ‘xioiqsBj pa;B{noaqBj; b m paSuBJ 
-.18 ajB qoiqAV ‘sgao puoS.iC|od ‘qBius o;ui ‘B;das aq; p asoq; i^gBpadsa ‘sqao 
Boaq; aq; jo aoi;BimojsaB.i; aq; si ajn;Baj: ;uB;snoo ;ou ;nq Smqu;s y 

•uiBaj;s poop aq; 0 ; ssaooB itpBai spug sqao uia;nj 
aq; JO noijajoos aq; ;Bq; os ‘Boaq; aq; o;ni daap dip ‘sjassaA poop SuiijJBO 
'Boaq; aq; p aB{noaqB.ij, 'uoqounj puB ajn;on.i;s auuaopna it]snoiAqo ^Aon s;i 
3ai;sa§Sns poB uaiunj aq; uio.ij auoz ma;p aq; jjo gui;;nqs ‘;napiA 9 iAou si 
anssi; oAi;oauuoo SuiziubSao jo aaiCB; ajBoqap b ‘sgao uiajnj aq; jo uiSjBui 

S88 AUVAO aHi, Ni saoNVHO ivonoAO 



... 



r^;?€^€ 


■'^° “»“ "-*"1 O...WU os.n_.e„ ... 




*i{:}aotu q:ja0A03 sc sc !}uopiAO uoyo ojc 8jn^onx:js 0 i{^^ jo saocj'^ i[§not[‘}^c 
‘ui s;os uoissaoSoj^oi mois c uaqAv '^ConcuSajd p qpoui q’^xnoj aqq. ;jnoqc 
ppn ojnprup 3aiuoi;ounj OAipu uc sc suiciuoi uinopj sndaoa aai'!^ aqj^ 
•paqicui |ia.A ‘^{{qcucAui !}oii qSnoq^ ‘ua:}jo aic sqao uxa|n['cicd ‘lununds ranapj 
snd.100 aq:^ jo asco aq:^ ni sy ‘anssr^ aAipauuoo axoui qontu puc ppq ssaj qonui 
SMoqs sndjoo aq:} sasco jax{!)o uj 'xopo ui ^acj'^s p^Sq c Smaq pmq paure:}. 
-uoo aq; ‘opSiCo aqnb sr ^fqAca aq")^ jf{!}uanbajjui -suoi^^cppun uiapj; aq^j 
uoa.upq sa^Suc aq| ui jCqcioadsa ‘uiSxcui lauui sq Suop anssicj. snoiqq jo 


{•OQ q? uo^aidcly •(]; paqsqqncl ,,‘sjopjosiQ sjj 
puB uoi'jcn.qsuoj^,, 'qtJAOjvj) "(o) s^najtioo jo uoqcziucSJO puu ‘(d) spao uia!jn|i 3 Jt!d ‘{f) sjpa 
nia^nj Suuioqs ‘(jaAVod a\ 0 () AaacuSajd Apua jo asca c ui uina'jnj sndjOQ Z9T. 



d 1 


^isodap xapvcaq c si aiaq^ puc pcoxq si auoz uiap] aqj^ 'aacjins uciicao aqq. 
uo apcqsmSui'jsip jCpsca jtqcnsn si !)i :)cq^) os ‘azis ui ascaxout o!) sanuipoa 
axupiup aq(L 'uoipnaisuaui jo uina^jtq sndjoa ain()ciu aqq, joj paqijosap ^)cq!) 
puoifaq paiudopAap ui aoucApc uc s^jpiqxa ‘§uissajSojpj jo pca!)sui ‘iuna^)n| 
sndjoa aqq puc ‘xnooo ')ou saop uoi).cnipuaui sauaAxadns uoi^)czqi()jaj jj 

(MQ^SA MOniQl SQ<iaOD) ADHVMOHadL jIO MflHiai SfldRiOD HHl 

•sq^uoiu aajq') ia!)jc aan^jaiup aq^ p aacx^) a[!)^)q si axaq!). ‘jaAaAioq 
‘iCqcxauaQ qcxaAas Avoqs Acui sxaqp a^qAi ‘sndxoo aAissaxSox^ai auo Apo Aioqs 
saucAO auios ;)cq:) os ‘saucA Atpaicddc uoissaaSoi^jax jo A^^ipidci aqj, 
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AHVAO aHi NI SaONYHO UVOIUOAO 



‘ifaBAO 8111 no S8TOITTOI DSSCl'BirOO ‘p8TI8!j;^’B{J OAJSSqO X'BUI 800 itUOUOIS'BOOO 

■sioiutuo asAvoi 8q(^ 

JO jsoui JO asBO 8 qj tii aoisos qonui 8 S.inoo jo si uioiqojcl oqjL ■•'C.i'bao oqj jo 
ao^jins aqj no jnasaad uajjo os aio tpiq^w sapqioj oTjaijo oqj pao 8 [oi[[oj afq'BiA 
ainjoiu aqj oaaAijaq qsmSuijsip oj jjnoqjip si ji ujbS'b 8 .i 8 q joj 'ifiOAO uouinq 
8 i{j HI noisioajd qjiAV 8 jqiii.i 80 Sip iCpioi si ‘.laAOAioq ‘oS'bjs siqj[, 'tunno 9 ?/? fo 
dB.impsvp aqj joj ^tposj si poo noijuinj'cui unj saqoHOJ sdpvnof Buicaoj.G asaqj 
JO ano ‘joqj'BS naAa jo ‘“poudd imupuoiuudjwi 9 ?/? fo sjpppic aqj pjoAiojr 

•SOUHAO jsoui Suippnjs 

sapiifoj oijajj'B aqj uiojj aSojs siqj ut sapqpj qons jno ipid oj ofqissod jon 
SI ji qSnoqj ‘suiBdq ospo sdptpof 9 ?/j fo tiofioun^oiu ‘oos qoqs 8 av sb ‘oSbjs siqj 
SiruriQ ■80'Bjjns sji jbou ajinb iC{uoxiitiioo qSnoqj ‘j^jhao oqj ojui uoijoos uo 
-lipo pasopsip SI ajnjonjjs SuissajSojjaJ aqj itpuanbajj ojoui uoao sdBqjaj 
■8{qisiA aq iCoxu sndjoo aqj jo J0[00 AiO[[0^t {[np oqj qotqAi q3no.iqj uoijBAop 
aipipunoui pasiBJ ^IpqSijs b sb ^Ijbao aqj jo ooBjjns aqj uo ojqujoojap aq 
iCBui jj 'uops3.iBoj.pjr fo oBvjs dip wi cnou ‘uoidjnj snd.ioo aijj si jObao aqj ut 
ajnjBaj Suppjjs jsoui aqj ‘uopoiupusui Bumofiof ripjvipouimi osBqd aqj qjuvv 
'uinijjauiopua aqj jo asBO aqj ni sb 'SuiuuiSag 'snonoidsuoo jCjoa pajopis 
-uoo aq ‘{BjauaS ut ‘jouubo asaqj^ — 'itiBAQ saStreqQ jEOidoosoaospi 

•pojujoafuoo aq -i^iuo 

UBo ajnjBu aspojd sji i|3noqj|B 'pajqnopuu si jjos autos jo o[oj autjoopuo 
UB iCBid ^aqj jBqj, ‘Buioipqjida-oijoip jo a[Oui uiJOjipijBp^tq qjiAV puB 
‘iCouBuSajd ui ‘pooqppqo ^[jbo ui .?[[BoijsijapBJBip jsoiu punoj ojb puB ‘onssij 
aAijoauuoo aqq. jo saAijBAijap sb uodn paqooi aq oj ojb ‘uijoj oqj joijjsoj 
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ANATOMY, PHYSIOLOGY, AND PATHOLOGY OF THE FETUS 517 

niaticomaxillaris; (18) sutura intcrmaxillaris, and (19) sutura zygomatico- 
frontalis. 

An x-ray of the fetal skull at term shows a marked degree of enamel 
formation of the temporary teeth. Tliis formation begins during the fifth 
fetal month, and the enamel of the first permanent molar appears in the last 
month of fetal life. 

There are certain head measurements which are of considerable impor- 
tance in obstetrical practice, as the}’- are more or less proportional to the 
normal female pelvis and must be understood in their bearing upon the 
mechanism of labor. 

The accompanjing drawings show the contours of the skull and some of 
the various measurements (Figs. 248, 249). Only those of the skull at the 
time of birth will be given. The diameters of the greatest significance are 
the (1) fronto-occipital (F. O.), wiiich extends from the nasion to the most 



Figs. 248, 249. — Skull of the newborn child showing fontanels, sutures and diametci*s. 

orominent part of the os occipitale; (2) the mento-occipital (M. 0.), which is 
-epresented by a line drawm from the last-mentioned point to the median 
ooint of the chin; (3) the suboccipitobregmatic (S. 0. B.), which extends from 
he suboccipital part of the occipital bone to the midportion of the large 
ontanel; (4) the biparietal diameter (B. P.), which lies betw’een the parietal 
oosses; (5) the bitemporal (B. T.) runs between the outermost parts of the 
;emporal bones. 

The circumferences of the head of the greatest obstetrical significance are 
he largest and the smallest. The former is represented by the transverse 
Diane passing through the fronto-occipital diameter (F. 0. C.), and the latter 
Dy an analogous plane cutting through the suboccipitobregmatic diameter 

;s. O. B. C.). 

The following table is compiled from data given by Williams, Scammon, 
ind Calkins, and Sellheim (Halban and Seitz), Bumm, and DeLee. All 
neasurements are given in centimeters. 
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The table on page 520 gives an indication of the grovi;h of the fetus in 
length and weight. The tabulations are made up from Williams’ table, which 
is based on data from Streeter, from the work of Scammon and CalMns on 
“Growth in the Fetal Period,” and from Dietrich’s contribution in Halban 
and Seitz. AH measurements are given in centimeters. 

There are many factors which affect fetal growth, among which maj’- be 
included those of inlieritance. It is very probable that either maternal or 
fetal hormones play a part in fetal grouffh as a whole and also in the develop- 
ment of parts and organs. The nutrition of the fetus is very important in 
determining its size. It is not known just how much the development of the 
fetus can be influenced by the maternal diet but probably not to any great ex- 
tent unless the mother is placed upon an actual deficiency regimen. There are 
other factors of definite importance, such as the implantation process. It 
has been shown bj’" Adair and Thelander that there is a definite relation- 
ship between the size of the placenta and the size of the fetus. Another factor 
is the condition of the placenta, which frequently is the site of retrogressive 
changes. One cannot teU just what the margin of safety in the placenta is, 
but one author has seen a few cases in wliich a small fetus was born, ap- 
parently at term, in which half of the substance of the placenta appeared 
degenerated. It seems probable that a decrease in the size of the functioning 
placenta would curtail the food supply of the fetus and result in the birth of 
a smaller infant. The functioning placenta may suffice up to a certain 
point of fetal life and be insufficient thereafter, and lead to the intra-uterine 
death of the fetus. The same result would follow from a progressively de- 
generating placenta. These local processes which interfere uuth fetal growth 
and development may therefore lead to the intra-uterine death of the fetus 
or to the birth of a small and immature infant. One should distinguish 
between an immature and a premature fetus. They are physiologically 
different even though of the same size. The former is functionally more 
mature than the latter and, other things being equal, mil thrive much better 
in extra-uterine surroundings than the premature infant. The condition 
which stunts or destroj^s the fetus is probably a placental deficiency or in- 
sufficiency. This is well illustrated in twin pregnancies in which one fetus 
receives the larger blood supply from the major portion of the placenta. The 
one whose vascular system is connected with the smaller portion of the 
placenta may be smaller than its mate and may eA^en succumb. Occasionally 
one finds a fetus papyraceus or compressus wliich has developed in this way. 

Fetal gigantism, with the infant exceeding 5000 Gm. in weight, occurs 
occasionally and may cause serious dystocia. Such cases are often difficult 
to diagnose and present serious problems at the time of dehvery. These 
fetuses are often killed bj'’ injuries recemed at the time of birth. Mutilating 
operations are necessary in some cases. 

(B) DISEASES OF THE FETUS: ANTENATAL PATHOLOGY 

Observation, speculation and study of monsters and of gross develop- 
mental errors have occupied the minds of men from the beginning of recorded 
facts, but until comparatively recently (the work of Geoffroy-Saint-Bfilaire 
appeared in 1837), observations have been cursory, the studies neghgible, 
and speculation an absurd mixture of medieval superstition and biological 
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tionship are fairly common. Some factors of a hereditary or of intragesta- 
tional origin may interfere with osteogenesis and produce resultant skeletal 
defects which lead to the formation of an abnormal pehds. Such a process 
may not be of importance to the health of the infant, cliild or adult, but may 
lead to a pehdc anomaly wdth contracture sufficient to seriously complicate 
parturition, and imperil the life of infant and mother. 

These examples of the close interrelationship of antenatal pathology to 
postnatal conditions might be multiplied indefinitely. Suffice it to say that 
its ramifications extend into every department of medicine to a greater or 
less extent. 

Antenatal fife, though occupying so comparatively short a time, is so 
intensive, and is made up of so many almost conflicting factors, that for a 
proper understanding of its biology it must be di\'ided and subdivided into 
periods which vdll correspond with the particular character of the phenomena 
occurring during these dmsions of time. Here we have closely followed 
Ballantyne, whose description of antenatal physiology can scarcely be im- 
proved upon. 

First, there is the germinal period, not truly a portion of intra-uterine 
existence, since it reaches back to the independent existence of the ovum and 
the spermatozoon, but of the greatest importance in that herein lie all those 
mysterious forces, transmitted potentiahties and characteristics, both dom- 
inant and recessive, the sum total of which we call heredity. Next, we have 
the short and hazy period of conception, first when both mature ovum and 
spermatozoon have been deposited in the cavity of the tubes and lie apart, 
and, second, when impregnation has taken place and the blastodermic vesicle 
is forming. Then follows the important embryonal epoch, beginning with the 
formation of the primitive streak and including the first six weeks after con- 
ception. It is during this short time that the groundwork and plan of the 
mature fetus are laid down. Organogenesis is its most essential feature. 
The cellular basis for future organs is now established, and it is during this 
embryonic period that the more gross malformations and terata are first 
noted. Arrest of development during this time leads to marked abnormalities, 
frequently of a character incompatible with life, fetal death and maternal 
abortion being a natural sequence. It is during the embryonal period that 
the forces concerned in the inheritance of physical characteristics become 
operative, and at this time are estabhshed those transmitted peculiarities 
which are inherent in the germ plasm and the chromosomes of the ovum or 
spermatozoon and may lead to tissue and organ defects (Fischel). 

It has been clearly shown, too, that terata may be formed during the 
embryonal period by a faulty implantation of the ovum due to some external 
influences which interfere vdth the nutrition of the embryo. Mall, working 
mth human embryos, the products of spontaneous abortion, reached the 
conclusion that the power to become a monster is present in every ovum, pro- 
vided the conditions surrounding the ovum be inimical to normal development. 

T his very important generalization runs parallel to that of Hertudg, who, 
after an elaborate experimental work upon the production of spina bifida 
in frogs’ embryos, by the use of a solution of sodium chloride, made the 
statement 'that any human ovum may become a monster, either anencephalic 
or otherwise, and that this is not necessarily due to any abnormal condition 
of the germ, but to external influences which affect the growth of the egg. 
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of the variations in the temperature of the surrounding medium; and the 
respiratory and digestive tracts are becoming orderly parts of that wonder- 
fully synchronized instrument, the human being. 
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The ehaii; (Fig. 250) from Ballantyne graphically illustrates these di- 
visions of antenatal life. Such arbitraiy di\isions of intra-uterine life are, 
of course, impossible, and the second chart (Fig. 251) is a more graphic 
representation of what actually occurs. It will be seen that the organo- 
genesis of the embr^mnal period continues and extends through all sub- 
sequent dhisions of antenatal life, and indeed, if the chart were extended, 
would continue until the third decade of postnatal life, as has been sug- 
gested by the late development of the sexmal apparatus, the bones and some 
other structures. 

Germinal factom also extend through the succeeding epoch of life, pro- 
\iding for the continuity of the germ plasm, gi-owth, howTver, being the 
main factor. Having thus outlined the salient features of the great division 
of antenatal existence, wt may turn to the characteristic pathologic changes 
w'hich may occur in these several periods, and here, as is to be expected, the 
patholog)’’ folio w's closely the nature of the biological processes, conforming 
to the corresponding period; or, in other words, the nature of antenatal 
pathologic processes parallels the sjmehronous normal ply'^siologic acti\'ities 
of the fetus. 

At the very beginning, wt have, then, the ovum and the spermatozoon, 
Ijing separated within the cavity of the tube, and liere the pathology is that 
of these isolated elements, or tliat of the germs. 

Herein become operative all the principles of heredity, and of the trans- 
mission of inherited and perhaps acquired characteristics, all of which is 
beyond the scope of this article. It must be said, how'ever, that knowiedge 
of the inherited characteristics of any race of civilized man is imperfect. The 
historj'' of breeding law's, sexual selection as opposed to mating on the basis 
of the expediencies of community life, and so on, is so vague and fragmentary 
that no accurate generalizations can be formulated. Even the mathematical 
progressions of klendcl fail in the case of man, by reason of his hybrid and 
unknown ancestry. It is here that the science of eugenics fails of its pur- 
pose, for in order to produce desirable and desired results by mating and 
crossing of types, there must be some know'ledge of the genealogy of the 
subjects, a matter entirely w'anting among manldnd. The germinal path- 
ology, then, consists of the morbid transmitted characteristics and ten- 
dencies. 

The pathology of the embryonic period next concerns us, and here, fol- 
lowing the rule, the physiology of the embiyo must be recalled in order to 
understand its pathology. The \dtal activities of the embryo have been 
stated to be mostly constructive, being concerned with the laying dowm of 
organs and systems of organs with function in most cases appearing later, 
and with morphology and the specialization of cell groups as the cliief factors. 
The pathology of this period w'ould then obviously be one of disturbances of 
morphology, abnormalities of form and structure — ^in a w'ord, the formation 
of terata. It is during the six weeks or so of embryonic life that monsters 
are produced, though it must be understood that the factors involved in 
germinal pathology may also carry through that stage and directly influence 
the eccentricities of structure which then occur. 

The mechanism of monster formation and the theories regarding it form 
one of the most fascinating chapters of medical research, and its last word 
still remains to be written in the far distant future. Out of the maze of the- 
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tial differences due to the several factors which differentiate the fetus from 
the infant. 

The intra-uterine environment is the first of these factors to be recognized. 
During its entire prenatal life, the fetus is immersed in a fluid medium of 
unvarying temperature which plays a somewhat debatable role in its nutrition, 
and also serves as a protection against traumatisms, against alternations of 
heat and cold, and against the invasion of the tissues by bacteria. As ex- 
amples of the influence of this emironmental factor may be mentioned the 
difference between the pustules of variola in the fetus and in the infant, 
the rarity of wounds and fractures, except when the latter are a result of 
amniotic adhesions, and many others. Second, there is the enormously 
important placental influence, which differentiates prenatal from postnatal 
life. It must be remembered that the fetus is truly a parasite, obtaining 
its nutriment and the materials for its growth solely from the maternal 
tissues, and these largely through the medium of the placenta. Inasmuch as 
fetal existence depends almost entirely upon the mechanism of the placental 
circulation, it is possible for an embryo so malformed as to be entirely in- 
capable of a moment’s extra-uterine life, to reach its fuU term of intra-uterine 
development entirely undisturbed. Complete atelectasis may exist, the 
kidneys may be mere thin-walled cysts with no secreting tubules whatever, 
the cerebrum may be almost entirely wanting, there may be absence or com- 
plete stenosis of a considerable portion of the intestinal tract, without any 
other e^ddence of disturbance in fetal development. Immediately after birth, 
however, these essential organs which must perform their automatic function 
in order that life may continue, are not equal to the task and the infant 
perishes. Owing to the placenta, then, disease and deformity entirely in- 
compatible with- postnatal life may be present in the fetus without any 
material influence on its nutrition and growth. 

Again, the placenta acts as a barrier to prevent the introduction of infec- 
tive agents to the fetus from the maternal fluids. It is true that this barrier 
is, at times, penetrated, but the weU-established fact that the healthy infant 
is bacteriologicaUy sterile at the moment of birth is conclusive evidence that 
the placental barrier is effective. That it does break down not infrequently 
is shown by the common occurrence of infectious disease when the fetus 
has been inoculated through the maternal blood stream. The contrary is 
also true that the placenta is the sole means by which infective agents may 
reach the fetus, if we accept the apparently negligible potentiality of the liquor 
amnii. 

It is also true that if the placenta be the seat of lesions or disease, it may 
be unable to properly supply the fetus, and thus act as an agent for serious 
damage to that organism. Finally, it, seems probable that there is some 
specific placental secretion or enzyme which may exercise a profound influ- 
ence upon fetal development. This latter view is as yet unsupported by 
experimental e^ddence. 

To recapitulate, then, disease in the fetal period is comparable to post- 
natal disease wdth the modifying factors of fetal environment and the influ- 
ence of the placental circulation. 

Classification of fetal disease is a complex task, and even the most con- 
densed grouping covers practically the w'hole subject of medicine. Ballan- 
tyne’s plan is the one which seems to be most workable. 

VOL. I — 34 
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the \urus of smallpox, entering the fetus via the umbilical canal, may cause 
lesions in the organ along the placental walls of invasion without affecting the 
skin. The eruption in intra-uterine smallpox is irregular, the pustules usually 
few but as in the case of Cless even the hemorrhagic form may be seen. 

Measles and scarlet fever have also been reported in the fetus, the older 
literature containing many such cases. 

Typhoid fever also has been shown to develop in utero. Ballantyne quotes 
a series of authenticated cases in wliich the bacillus of Eberth was found in 
the spleen, bone marrow, and brain of the infants and Griffith describes a 
case in wliich the infant was quite healthy except for a slight jaundice. Never- 
theless, when seven weeks old its blood gave a positive Widal reaction. Grif- 
fith thought that the child may have had typhoid fever in utero and recovered 
after a short attack, and that the agglutinating principle may have passed 
through the placenta from mother to fetus without the latter having con- 
tracted the disease at all. 

Fetal malaria has been known for very many years but since the discovery 
of the malarial plasmodia the number of reported cases has greatly increased. 
Attempts to discover the organisms in the fetal tissue have not been crowned 
with success, both Caccini and BastianeUi obtained negative results. How- 
ever, the characteristic splenic enlargement and malnutrition of the infants 
born of malarial mothers are characteristic. Negri observed 34 cases in 
pregnant women of which 18 per cent terminated by spontaneous expulsion 
of the fetus, and Economos in 1907 found the plasmodium in 6 out of 7 
newborn infants whose mothers had malaria. The administration of quinine 
in large doses to the mother is indicated as a prophylactic against abortion 
or premature labor. Other exanthematous diseases may also be transmitted 
but the facts are not fully understood and, indeed, the whole question is to 
some extent still subjudice. 

Tuberculosis. — Congenital tuberculosis might be acquired in one of three 
ways: First, the tubercle bacilfi may enter the ovum with the fertilizing sper- 
matozoon either attached to the surface of or actually vdthin the male germ 
cell. Second, the tubercle may be lodged with the ovum which is later fer- 
tihzed. Third, the tubercle bacilfi may have been attached to either the 
spermatozoon or the ovum and gain access to the latter shortly after fertiliza- 
tion. The question as to whether an infected fetus would develop is gravely 
doubtful (Norris). 

Congenital tuberculosis is rare, although undoubtedly a number of au- 
thentic cases have been reported (McCord). Transplacental infection is most 
likely to occur in the last few weeks of pregnancy and the fetal fiver and 
especially the lymph glands are the tissues most frequently attacked. The 
prognosis in such cases is usually unfavorable by reason of the virulent 
nature of the organisms and the vital character of the organs usually 
involved. The great majority of tuberculous infants undoubtedly acquire 
the disease as a postnatal infection, and therefore the child of a tuberculous 
mother should at once be removed from its parent and carefully guarded 
against infection from this source. For a complete review of the literature, 
the reader is referred to the monograph of C. C. Norris. 

Fetal Sepsis. — But little is known of the transmission of sepsis from mother 
to fetus, but cases have been reported in which streptococci have been found 
in the fetuses of women suffering from septicemia. There is not sufficient 
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death leading to the less frequently observed early syphilitic abortions, or 
there may be previable or premature dead-born macerated fetuses, or Ihdng 
fetuses with active syphilitic disease tending soon to succumb to the infec- 
tion, or full-term fetuses may be born either with or without clinical evidence 
of this disease at the time of their birth. The infants who survive may mani- 
fest early evidence of this disease as congenital syphilitics, or there may be a 
retarded development of the infection during infancy. It is recognized that 
a woman who has had syphilis may give birth to a healthy infant. It is also 
known that a woman who has shown no apparent signs of syphilis may give 
birth to an infected infant. 

The history and clinical evidence are naturally of the greatest impor- 
tance, when available, but routine blood Wassermann tests should also be 
done on all pregnant women. The cord Wassermann is not important 
except when positive, and it is usually negative. Retroplacental blood may 
be used for the test and it is thought by some to be of distinct value in the 
diagnosis. 

In those fetuses born alive, the skin lesions, especially those around the 
orifices, and on the palms and soles, are most characteristic. Snuffles may 
be present, and one may demonstrate a large liver or spleen. 

Where the product of conception is dead born or subsequently dies, care- 
ful examination, both gross and microscopical and by the .r-ray, will reveal 
information of diagnostic and other value. The roentgen examination of the 
long bones of the older fetuses often shows characteristic pictures of osteo- 
chondritis syphilitica. The spirochete seems to disappear rapidly from dead 
tissues unless incubated. It is the one absolute evidence of the presence of 
this infection, though there are pathologic changes in the older fetuses and 
their annexa, which are almost pathognomonic. 

The tissue changes which are found occur not only in the fetus itself, 
but also in .the placenta and umbilical cord. Grossly, there is no single 
constant change which can be regarded as pathognomonic. It has been 
thought that the ratio between placental and fetal weight is about one to 
four in syphilitic, as compared with one to six in nonsyphilitic, fetuses. Atten- 
tion should be called to the fact that while there is a definite correlation be- 
tween placental and fetal weight the ratio is not constant and the placenta is 
relatively heavier for premature than for mature fetuses. A large per- 
centage of syphilitic fetuses are premature, so that the alteration in the 
ratio is not as great as it might seem. One of us plotted a series of cases and 
found the placental weight to be higher for syphilitic than for nonsyphilitic 
fetuses of corresponding size. Some increased weight probably could occur 
from the fibrotic changes which take place in the placenta. The placenta is 
sometimes of a pale, pinkish, somewhat mottled appearance, with red and 
yellowish-white patches. It often has a rather greasy appearance, and, at 
times, seems softer and more friable. 

The cord shows no characteristic gross changes, though, microscopically, 
one finds evidence of endarteritis and thrombosis, together with the presence 
of the treponema pallidum. Similar changes occur in the vessels of the pla- 
centa, and the spirochetes are found both in the maternal and fetal portions 
of the placenta. Frankel's disease of the placenta is apparent when the villi 
are teased in salt solution; they are found to be club-shaped and to have 
lost their arborescent appearance. Williams found that characteristic pla- 
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Food, 

jMaple s}Tup 

Margarine 

Mayonnaise 

Milk (whole) 

iVIilk (skimmed) 

Molasses 

Muffins (bran) 

Muffins (wheat) 

Mushrooms 

Mutton (see lamb) 

Noodles (cooked) 

Nuts — ^Almonds 

Peanuts 

Pecans 

Walnuts 

Oatmeal 

Olive oil 

Olives (green) 

Olives (ripe) 

Onions (creamed) 

Onions (raw) 

Oranges 

Orange juice 

Oysters: 

(fried) 

(raw) 

Oyster stew 

Parsnips 

Peaches (canned) 

Peaches (dried) 

Peaches (fresh) 

Peanut butter 

Pears (canned) 

Pears (fresh) 

Peas (canned) 

Peas (fresh) 

Pie — Apple 

Butterscotch 

Custard 

Lemon 

Mince 

Peach 

Pumpkin 

Pineapple (canned) 

Pineapple (fresh) 

Plums (fresh) 

Pork chop (medium) . . 

Pork roast (no fat) 

Post Toasties 

Potato (baked) 

Potato (boiled) 

Potato (creamed) 

Potato (mashed) 

Potato, sweet 

Prunes, stewed 

Pudding — Blanc mange 

Tapioca 

Junket 

Rice 

Radishes 


Average serving. 

Calories. 

. 2 tbsp. 

200 

. 1 tbsp. 

S3 

. 1 tbsp. 

100 

. 1 glass 

150 

. 1 glass 

74 

. 1 tbsp. 

71 

. 1 

100 

. 1 

125 

. 4 

45 

. 2 tbsp. 

93 

. 10 

65 

■ 3^ cup 

94 

. S halves 

72 

. 4 halves 

125 

. 3^ cup 

50 

, 1 tbsp. 

100 

. 2 

50 

.. 3 

31 

.. 2 

100 

2 

50 

. 1 

75 

. 3^ cup 

56 

6 

290 

.. 6 

75 

. 1 cup 

200 

. 34 cup 

66 

- 34 

40 

.. 4 

140 

1 

42 

. . 1 tbsp. 

100 

.. 34 

75 

.. 1 

65 

. . 34 cRp 

60 

. . 34 cup 

60 

. . 1 slice 

200 

. . 1 slice 

225 

. . 1 slice 

225 

. . 1 slice 

300 

. . 1 slice 

450 

. . 1 slice 

300 

. . 1 slice 

200 

• - 34 cup 

157 

- . % cup 

44 

.. 1 

17 

1 

200 

. . 1 slice 

200 

. . 1 cup 

50 

.. 1 

100 

.. 1 

100 

. . 34 cup 

125 

. . 34 cup 

100 

.. 1 

84 

.. 6 

300 

. . 34 cup 

200 

• . 34 cup 

100 

. . 34 cup 

100 

. . 34 cup 

100 

.. 3 

A 
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Such a chain of factors would include the development in the mother of 
one or another of the forms in which toxemia is manifested, and as a result of 
this the production of a tendency toward edema in general, the edema being 
most marked at the point at which blood and other body fluids interchange. 
This point is where the structure is most speciahzed, i. e., the stratum spongi- 
osum of the placenta and the tufts of the viUi. There would then ensue an 
edema of the placenta and a decrease in its functioning capacity, with a 
secondary alteration in nutrition and a circulatory disturbance in the fetus, 
culminating in a general edema of the fetal organism (Figs. 252, 253). 

Obstetrically, these cases are important because of the dystocia resulting 
from the enormously distended fetus, although in the majority of cases labor 
is spontaneous. One of the authors (Schumann) has made a detailed study 
of this condition vith a review of the literature. 



Fetal ichthyosis may be defined as a skin disease of the fetus, probably 
developed about the fourth month of intra-uterine life, characterized by the 
appearance over the whole surface of the body of horny epidermic plates, 
separated from each other by fissures and furrows and leading to the death 
of the infant very soon after birth. There are commonly associated deform- 
ities of the mouth, nose, eyes, ears, and extremities. The appearance of 
an infant with ichthyosis is highly characteristic, the general color being 
yellowish, the cracks and fissures of a red or bluish tint. The thickened 
skin plates have been compared to a coat of mail or to the bark of a tree. 
To the touch the epidermis is hard, leather-like and cold. The whole appear- 
ance of the infant is most repulsive and happily it usually dies almost immedi- 



AJJATOMY, PHYSIOLOGY, AND PATHOLOGY OP THE FETUS 


539 


growths are present along the shafts of the long bones, often near the epiph- 
yseal ends. The roentgenogram shows the cortical line contours around 
the tumor masses which have varying amounts of calcification. 

M-ultiple cnchondrovmta rarely occur but the condition seems to be differ- 
ent from those previously described. The .-r-ray shows spheroidal rarefied 
areas in the bones affected, usually the long bones or those of the hands or 
feet. These tumors increase in size and encroach upon the soft parts, and 
are not covered by the cortical line. There is a congenital condition known as 
arthrogryposis mxdtiplex congenita, wliich is rare and is characterized by 
congenital Hmitation of motion in aU the joints except those of the spine and 
maxillae. The etiologj’’ is obscure but the joint surfaces, muscles, and tendons 
show no evidence of abnormality. The joint capsules seem to be thickened. 
It has been suggested that there may hav^e been an intra-uterine periarthritis. 



Fig. 255. — Chondrodystrophia fetalis. (Hirst, “Te.\t-Book of Obstetrics.”) 

This is not an osseous disease but may be mentioned in a consideration of 
skeletal disorders. 

Mongolism is a disorder affecting the w^hole organism. The most charac- 
teristic external appearance is a mongoHan-hke facies. The etiology is not 
known. There are some skeletal changes which cause no obstetrical com- 
plications. The skull is bradycephalic and there is a flattened occiput, the 
cheek bones are not prominent, there is some separation of the sutures and 
the sella turcica is flattened. There is a diminished skeletal length. The 
hands and feet are broad and short with shortened phalanges, especially the 
second series. Fortunately these infants do not dev^elop into sexually mature 
individuals. 

Cretins rarely show characteristic changes at the time of birth. This 
condition occurs both sporadically and endemicaUy and is due to aplasia and 
hypoplasia of the thyroid gland. Prenatal care of the mother and the use 
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1. Malformations due to arrest of development, as hypoplasia of the whole 
body, aplasia of single organs or of parts of the body. Arrest of development 
in the form of fissure or duplicatiue, fissure in the median line of the thorax 
or abdomen, fissure in the face, doubling of the vagina and uterus, fusion or 
union of organs Ijdng in relation to one another. 

2. Malformations due to excess of development. Partial or general excess 
of growth, increase in the number of organs, mammary glands, spleen, supra- 
renal capsules, fingers and toes, teeth, ribs, and vertebrae. 

3. hlalformations due to errors in development (monsters by altered 
relation). Transposition of ^^sce^a, ectopia testis, etc. 

4. Malformations due to displacement of tissue and persistence of fetal 
structures; dermoid C3’’sts, etc. 

5. Malformations due to the fusion of sexual characters; hermaphroditism. 

(5) Double monsters. 

The question of greatest interest in a study of monsters is the cause of 
their abnormal development and the manner of its action. The ultimate cause 
is now considered to be concerned vith one of two entirely independent 
factors; either it is some alteration of the germ plasm itself, by which the 
monster is begun at the moment of conception or very shortly after, or there 
occurs some error of implantation of the ovum causing improper develop- 
ment. The germ plasm theoiy was strongly held by the older teratologists, 
but has since been largely supplanted by the principle of faulty implantation 
of the ovum, except in the case of certain hereditary forms and in cases of 
double monsters, wherein it still holds good. 

Schwalbe, in discussing the probable cause of double monsters, reaches 
the following conclusions: 

1. In the cases of most double monsters the time for the action of the cause 
closes with gastrulation. 

2. The primaiy cause is a subdivision of the egg material which develops 
two formative centers. 

3. The cause may lie in a displacement of the early blastomeres with 
respect to the norm (granting with Driesch that the prospective significance 
of a cell is a function of its position, a disturbance of the normal position, 
and hence the relationships of a cell may cause it to develop differently). 

4. All that may be postulated in general, to cover all cases, is a division 
of the egg material. Special cases must be considered by themselves. It wall 
be seen that Schwalbe entirely ignores the theory of faulty implantation and 
also that he, in common with other investigators, gives no explanation of the 
constant grouping of monsters, both single and double, into certain definite 
varieties which is so characteristic of these malformations. 

With respect to merosomatous monsters the work of Mall is by far the 
most conclusive and searching. Working with pathologic human embryos. 
Mall reached the conclusion that monsters are produced by external influence 
upon normal ova which affect the nutrition of the embryos due to faulty im- 
plantation of the ovum. That the power to become a monster is present in 
every ovum is fully demonstrated by experiment upon a variety of vertebrates 
as well as by pathologic human ova, especially those obtained from tubal 
pregnancies. 

This very important generalization runs directly parallel with that of 
Hertwig, who, after an elaborate experimental work upon the production of 
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Local Defects and Anomalies of Development— Most of these conditions 
are not of very great obstetrical importance. They may affect any portion 
of the body and are easily detected either by phj'-sical examination or by 
roentgenography. 

Agenesia or congenital absence of parts is not uncommon and may 
involve any bone in the body, though some portions are more frequently 
affected than others. Congenital absence of the radius occurs most fre- 
quently, and congenital aplasia of the femur or tibia is relatively frequent. 
This condition is not infrequently found in the cranial vault and vertebral 
arches. Osseous defects are usually associated with other deformities. 
Localized hypoplasia and hyperplasia are not at all infrequent. 



Fig. 256. — Radiogram of an hydrocephalus. (Birnbaum and Blacker.) 

The skull changes are frequent and often marked and are of special interest 
as they may complicate the diagnosis and prognosis of labor. The head may 
be altered in size or shape and may be associated with changes in the cranial 
contents. The bones themselves vary in size, shape, and density and there 
may be defects leading to clefts on the ventral or dorsal aspects with such 
conditions as cleft palate, meningocele and encephalocele. 

Hydrocephalus often presents a serious complication but occurs only 
about once in 1500 cases. It is not infrequently associated with spina 
bifida and hydramnion. The diagnosis during pregnancy has been greatly 
facilitated by the advent of a:-ray pictures. The experimental work of Dandy 
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conditions in which the skeletal structures are involved give valuable and 
definite information. Malformations of the phalanges are common. A 
deficiency in number is called oligodactylia, an increase in number is termed 
polydactylia, and a fusion of the digits is known as syndactylia. 

Defects Associated with Major Malformations, Monsters, and Fused 
Multiple Pregnancies. — Some of these conditions have already been consid- 
ered in connection with the deformities of the skull and spine. 

The occurrence of teratomata, parasitic twins, monsters with multiple 
extremities and fused twins are not uncommon; there are numerous cases in 
the hterature. They are difficult or impossible to diagnose prior to birth 
except by the use of the a-ray. The recognition subsequent to birth should 
generally be easy. 

We know little of the etiologj'' of these conditions and nothing regarding 
the prophylaxis. Very few of these individuals live, though there are some 
notable examples of survival of conjoined twins. They are single ovum 
twins, always of the same sex and the suffix pagus is used to indicate the 
fusion. A prefix indicating the part fused is attached, as in i/ioraco-pagus. 

Mall in his chapter on “The Pathology of the Human Ovum” states that 
“from comparative embryology we have learned that in normal development 
the tissues are transparent and sharply defined and that the organs of the em- 
brjm and its membranes maintain constant proportions in each stage of develop- 
ment. Any marked variations from these constants, which as yet are not well 
estabfished, are to be ^’iewed as anomalies, but if they are accompanied by dis- 
tincthn tissue change of a pathologic nature, we view the ovum containing 
them as diseased or pathologic. VTen the pathologic processes of the ovum 
are pronounced the \'illi are atrophied and irregular; the chorion is thin and 
transparent or thick and hemorrhagic; the embryo is usually dwarfed in an ir- 
regular fashion; the exocoelom is often filled with an excessive amount of dense 
reticular magma; and there is usually hydramnion with a granular deposit 
in the liquor amnii. These are the chief changes which are easily seen by a 
superficial obser^ntion of a pathologic ovum, and since all of the changes are 
relative their recognition depends absolutely upon a knowledge of the normal 
form and relation of the structures within the ovum.” 

Granville many years ago studied 45 aborted ova and concluded that the 
chorion was primarily diseased and believed that there was an antecedent 
inflammatory condition. 

Various causes have been assigned for unintentional abortions, such as 
physical and psychic stress, malposition of the uterus, inflammation of the 
endometrium, faulty implantation, etc., but very little emphasis has been 
placed upon disease of the ovum and embryo itself. 

Mall concludes that about 38 per cent of all his embryos are abnormal, and 
that if they are divided into groups, about 70 per cent of those pregnancies 
ending in the first five and a half to six weeks are pathologic, whereas from 
this period up to nine weeks the percentage is only about 36. 

Mall uses Marchand’s figures relative to monsters (615 in 81,187 births) 
and, from Williams’ statement that about 20 per cent of pregnancies end in 
abortions, concludes that from each 100,000 pregnancies 80,572 births, 
11,765 abortions of normal embryos, 7048 abortions of pathologic ova, and 
615 monsters would result. Reduced to percentages the figures would be 
about 80, 7, and 0.6 per cent, respectively. It is difficult to know the actual 
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types known as craniopagus and ischiopagm. The trunks may be united 
giving rise to the varieties of monsters known as thoracopagics and dicephalus. 

In some cases the fetal body has ventral clefts, more commonly of the 
abdomen, though the thorax or pehus may be the site of such malformations. 
The abdominal defect may reveal itself as an ordinary umbilical hernia ; there 
may occur a more extensive abdominal hernia or a complete eventration may 
exist. In addition to these affections there may be generaUzed or local en- 
largements which may cause complications of labor. One can enumerate 
such conditions as hydrops fetalis universalis and elephantiasis congenita 
custica. Destruction of body cavities with fluid may occur as a hydro- 
thorax or hydroperitoneum with or without peritonitis. An enormously 
distended bladder may rarely be found as a cause of dystocia. Congenital 
cystic kidneys have been desci'ibed as well as tumors of the liver, testicle, 
etc. All of these conditions are unusual and a fairly large obstetrical prac- 
tice may not bring any of these fetal abnormalities under observation during 
a lifetime. These variations from the normal have little relationship to the 
physiology and anatomy of the fetus. 

The remaining groups of fetal disease are largely explained by their names, 
and to discuss them in detail would lead to a review of practically the whole 
subject of clinical medicine. They are mentioned simply as an illustration 
of the enormous field covered by fetal pathology. 

The injuries and accidents of birth and the irregularities of beginning 
function in those organs, latent during intra-uterine existence but essential 
to life immediately upon the cessation of placental circulation, constitutes 
the pathology of the intranatal and neonatal period. It has been well said 
that ‘‘birth is the traumatic transition from an intra-uterine to an extra- 
uterine existence.” 

The next phase for discussion is the intranatal, or intrapartum, period. 

The factors which operate to produce abnormal conditions in the fetus 
during parturition are trauma, suffocation, aspiration, infection, and possibly 
metabolic disturbance. These affections are more or less interrelated and 
often they are combined as the causes of fetal disease and death. 

In the rather recent past, most intranatal fetal deaths were attributed 
to disturbances of oxygenation, and asphyxia neonatorum was accepted as an 
entity of which two main types were recognized, namely, the hvida and the 
pallida. 

The establishment of respiration is the most important physiologic 
phenomenon marking the transition from fetal to neonatal life, and it marks 
in reality the beginning of extra-uterine life. The fetus is apneic in utero 
and it is born in that state. We know that the fetus can make respiratory 
movements before birth, but whether it does so, except in response to some 
unusual stimulus, we do not know. There is probably some marked change 
of a chemical character, which renders the respiratory center more susceptible 
to stimuli at the moment of birth. 

There are many reasons why the gaseous interchange may be interfered 
with during labor, and then some stimulus to the brain, or medulla, may 
start respiratory movements prematurely. These movements would be of 
no avail, as there could be no pulmonary ventilation, but there might be 
aspiration of fluid. Such aspirated material, even if located only in the upper 
respiratory tract, could, if birth followed soon afterward, be drawn into the 



ANATOm', PHYSIOLOGY, AN0 PATHOLOGY OF THE FETUS 


549 


difficulty, or not at aU, are traumatized and in shock, and should be handled 
accordingly, and not treated by vigorous methods for the purpose of estab- 
lisliing respiration. 

The simplest form of head injury is the so-called "caput succedaneum,” 
which is a bloody edema of the scalp and underlying tissues. On cut section 
one finds the edematous tissue with many ecchymoses, and after the edema 
has disappeared the area has every appearance of a more or less severe con- 
tusion. This results from unequal and prolonged pressure on the scalp and 
head. It gives one a clue to what may be taking place within the cranium. 
The scalp may be lacerated or may undergo necrosis from prolonged pressure 
in the birth canal or from instrumentation. 



1 


Fig. 259. — Birth trauma. Intracranial damage. Laceration of right tentorium resulting 

from version and extraction. 

When vessels rupture and there is hemorrhage with an accumulation of 
blood between the osteogenetic membrane and the bone, a cephalhematoma is 
formed. All obstetricians are familiar with this hematoma on the child’s 
head, over a circumscribed area of one or more of the skull bones. It is not 
so commonly known that a less frequent, but more serious, condition can arise 
within the skull and produce considerable pressure upon the brain. These 
hematomata are known as cephalhematoma externa and interna, respectively; 
they are simply extravasations of blood limited to individual skuU bones by 
the firm attachment of the osteogenic membrane at the margin of the bone. 

The bones of the skuU may be fractured, usually during artificial delivery. 
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taut points-iji the anatomy of the skull are brought out clearly bj' this author. 
The dura mater consists of an outer layer, made up of the osteogenic mem- 
brane, lining the inner surfaces of the cranial bones, and an inner, or serous, 
layer, which covers the surfaces of the dural folds, which lie in apposition 
with the brain envelope. 

The outer layer is channelled by the various venous sinuses and sends 
four septa into the cranial cavity: (1) the fak cerebri, (2) right and (3) 
left half of the tentorium ccrcbelli, and (4) the falx ccrebelli. These septa 
meet at a common point, opposite the torcular Herophili. The membrane is 
especially strong around the sinuses, and is firmly adherent to the bone 
opposite them. The falx cerebri and tentorium meet and blend into a line 
termed the white line, which lies beneath the straight sinus and occupies 
the angle where the two halves of the tentorium meet. This white line follows 
along the straight sinus, to end in a firm ma.ss of fibrous tissue attaciied to the 
occipital bone, near the torcular Herophili. The dural septa are traversed 
by bands of a firmer and stronger character, termed “stress bands,” which 
may have a special protective function in limiting the movement of the cranial 
bones. These bands arc divided into an anteroposterior and a vertical sj'stem. 
The anteroposterior system is arranged around the torcular Herophili and is 
irregular and complicated by the channels of the torcular, superior, longi- 
tudinal, straight and occipital sinuses, which arc closel}'^ arranged around this 
system of fibers. 

The vertical S3’stem consists of two opposing sets of convergent fibers, 
one from the falx cerebri above and one from the tentorium below. The former 
originate from the middle two thirds of the falx; the latter arise, chieflj’’, from 
that part of the tentorium which covers the lateral sinus. Alterations in the 
shape of the head arc divided into two groups: (1) decrease in the antero- 
po.sterior measurement, and (2) increase in the anteroposterior measure- 
ment as are seen in the vertex and face presentations, respectively. As tlie 
result of head compre-ssion and molding, these bands are subject to stress, 
which is often sufficient to produce lacerations. The tentorium is frequentlj' 
torn in a triangular area located below the line of junction of the tentorium 
and falx, and posterior to the anterior vertical band. The tears maj' be 
unilateral or bilateral, and complete, through both tentorial layers, or incom- 
plete. Thej' are often associated with tears of the falx cerebri. Hemorrhage 
is not alwaj'S associated with such tears and it varies greatlj’ in amount, from 
a few drops to extensive basal hemorrhage. The hemorrhage maj’- come from 
ruptured capillaries and, in some cases, it maj' arise from ruptured sinuses 
or veins, principal!}’' the vein of Galen and its tributaries, which are located 
near the apex of the tentorium. This is the point of maximum stress in head 
molding, resulting from anteroposterior compression. Its tributaries arc two 
basal veins, some from the superior cerebellar surface, some from the mid- 
brain, and the pons. There are also some cerebellar veins which enter the 
straight sinus directly. 

Holland is of the opinion that the usual source of hemorrhage is from the 
tributar}'' vessels of the cerebellum and midbrain and from the other cerebellar 
veins wliich enter the straight sinus. They rupture as the result of engorge- 
ment, plus stretching. 

A few additional points which merit attention : 

Firisl, it should be emphasized that tearing of the dural septa per sc is 
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Fetal di£ea=o is often as^ociaied with pain or diacotnfori on the pan o{ 
fbe mother, and investiitation oi sucu coruiition should be made with a vtOiV 
to the possible diagnosis of the eau.-e of the symptom.-*, not only with refea-n% 
to the mother, but aLo to the eiuM. 

The diagnosis of antenata.l d!.-e;i.-e is still .almost- vir;;in ground, t.he more 
so b-ecause'of the deartli of d-.-taik-d observatioras of the pregnant womta 
who eventually give.s birtii to a di.'e;ised infant. Certain phy.-ical signs bve 
been oriented, however, and form a nucleus which may develop into a con- 
siderable ^oup of dk::ALo.-:tlc incls. 

Hvdranmion, for ercainpli-*. nv.iy be diaizuo.-^i seated, and known to be very 
ircqucnilj' d with mon.'U'ns or with luin-s. It La known that '.vciik, 

irremilar and arrisyilauie fetal licart roniuLs may Ixi pn'roni in the case of 
anenco'phalic or otla^r moiT-iers in v/hich the ctTcbral and .'Spinal txmter^ :ir*e 
so ill (ieveloixal tiuit ihLs re^^xilatintr acii(jn of the fseart rniL'rcIe Ls lo.-t. 

The fetal size and ^tute of nizlriiion may be estimated, the vi^or and 
character of the fetal movena-nts iiave foiiml to hold a certain da- 

niScance and, in fact, tlie physical leadin;^ to a dia^noris of fetal dbea.x% 
if rnarrhaled in order, already form a re.-jx'ctable ^roup, and with a quick- 
enin'4 iruere.-t in antenatal diieanods, mu-t :arow to become an iinportani 
fact fir in obstetrical wf^rk. 

La-tly. there is the matter of antenatal thera[X'Utic<, and here, uiifor- 
tunaiely, there is but little to Ia^ rmd. Tieiieral hypene of the mother, to 
prfidiiee a well-nour^ht-d infant, protection from trauma and infections, a 
suaniina aaainsr ovular infection by phy.-ical examination of the man con- 
teinpiatina matrirriony, are preventive inem-un'S Ion;; practicetl and found 
efficacious. 

Salvarsan and intTcury in the cm-e ol the pri^^uint s>*philitic woman, 
calcium salts and blood ^^*rum in the zravi<ia with a hi-lory' of hemophilia, 
and such ;:<*nf‘ral theraix-iuic schemes make up the sum of our knowled;;e. 

The future orTers hor>‘, iajv.wer, and it s*L‘ems beyond (iUeslion true th,it 
niore careful study of the preanaiit woman from the standpoint of the child, 
her treatment and ob-erraiion, not only as an out-patient, but in hospital-, 
whenever there Ls any m-:LSon to .-u.-p-ct any fetal liiiiiculiy, imd a collection 
of detailed data upon the cource of all preaiiancies: whicli differ in any way 
from I he norma], and their results as rt-aards the infant, will enable vs to 
ihoril^ have many more facts at our command; am.! tliat by ilie application 
01 our xnovdedae of the results of abnormal pregnancies to the ciiusos vi 
letal disease the whole subject of antenatal paiholuay will attain a workable 
ccientinc basis, gi\’in;; to medicine anotluT unit of rxjwer for the bettement 
01 our race and species, 


Tht. O.uses Or Fetal De.\th 

fo ^ infaiit.s di^close^ the dh-heartening 

to accidents of Libor, and therefore Ltrgcly 

avoidaWe £-fok deUve'^?""^ P=--Snancy, uLo in hirge measure 

Holland and Janet Lane- 

fetal death in 'T^' clearly. Their summation of the causes of 

letal death m a large and closely studied serie.s is as foUows: 
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The iniillerian system can be divided into three portions, viz (a) cmnioi 
vertical-parallel to the entire length of the mesonephros and lateral to S 
Wolffian ducts; (6) intermediate transverse-at the level of the caudal enrl 
of the mesonephros, the round ligament and anterior to the wolffian ducts 


Epithelium 
of urogenital 


Primordium of vaginal cord 


sinus 


Orifice of left 
Wolffian duct 


Summit of 
Mullerian 
tubercle 



Right Wolffian 
duct 


Mullerian duct 


Left Wolffian duct 


Se'“cramlrvSTpOTtto’‘fomr thelau”'! “f’h It® 

caudal portions form wi+L +v>o ^ j- tubes, the transverse and 

upper two thirds of the vagina mesoderm, the uterus, cervix, and 

development of teie fallopian tubes 
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longitudinal shallow invagination of The tim’d thoracic segment, as a 
surface of the urogenital fold TK coelomic epithelium on the lateral 
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separates itself from the^coelomie^pnPL°r^'^°°^^'j^T^‘^ cranial extremity it 
miillerian duct is completed Tn cranial portion of the 
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appears as a grooved projection rlirp + i fimbria ovarica 
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between two folds of peritoneum, and fixed at either end ovarian and 
infundibulopelvic ligaments, the tubes fonn a series of coils. 

In 50-mm. embiyos the loose mesenchyme surrounding the cranial ver- 
tical portions of the tube arranges itself in concentric layem around the 
epithelium. At 80 mm. it separates into two la 3 ^ers, an inner one composed 
of round cells, and an outer one which is much thicker and composed of spindle- 
shaped cells arranged in regular layers. Thus the submucosa and muscularis 
become differentiated. At 180 mm. the muscle fibers appear fimt as a cir- 
cular layer; later an outer and inner longitudinal la^^er is formed. 

The epithelium of the tube is from the beginning cylindrical and single 
la^^ered. At 50 mm. two ventral and dorsal folds project into the luinon giv- 
ing the lumen the form of a Maltese cross. These folds have a core or stroma 
of mesenchjnne. In embiyos of SO to 250 mm. secondaiy folds appear, to give 
the tube its ultimate adult form. 


DEVELOPMENT OF THE UTERUS 


The uterus is formed from both the upper portion of the caudal vertical 
and intermediate transverse segments of the mullerian ducts (Fig. 265). 
The union of the paired caudal vertical poi’tion results in the formation of a 
single tube, the uterovaginal canal, and the upper portion of tins forms the 
body of the uterus. The union begins at a 23-mm. stage (Koff, 1933) and 
becomes complete at 48 mm. The transverse or horizontal portions of the 
tubes connect the cranial vertical segment nith the uterovaginal canal. At 
the transition of the caudal vertical ^\ith the intermediate transverse portion 
the ligamentum rotundum arises from the mesonephric fold (Fig. 265). This 
intermediate transverse portion pla 3 ^s an important part in the development 
of the fundus. 


At 48 min. (Fig. 265) the condensation of mesenchyme surrounding the 
uterovaginal canal and wolffian ducts forms the short hourglass-shaped 
genital cord. The constriction between the two bulbs of the hourglass sepa- 
rates the body of the uterus from the ceiwix. The upper limit of the organ is 
V shaped, formed b 3 " the coming together of the horizontal or transverse 
portions of the paired mullerian ducts. The round ligaments are attached to 
the lateral limits of the horizontal portions. As development proceeds the 
uterine wall increases in thickness, and the mesenchyme condenses around 
the epithelium of the cranial portion of the uterovaginal canal. There are 
three distinct zones, viz., (1) an outer layer of cells which represents the sub- 
seious layer; (2) a middle layer of cells which represents the muscular wall; (3) 
an inner layer which represents the future endometrium. Between the outer 
middle layers grow branches from the blood vessels of the broad ligaments, 
ihe muscle fibers do not differentiate until 120 to 140 mm. (Felix, 1912). 

is c egins in the periphery of the middle la 3 ^er and rapidl 3 '' involves 

the whole thickness of the uterine wall, as first noted by Clark (1911). How- 

colVeteTEglflsg^'’ of the muscle layer is almost 

In Fi^ by comparing Figs. 265 aud 269. 

rotunda nrp’if ^ V shaped (uterus arcuatus) and the hgainenta 

angulation i ^iterus. As development proceeds the 

fien“ horizontal portions of the tubes 

such a way as to straighten out the inward bend and increase 
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vagina forms a large knob or plunger which invaginates the posterior wall 
of the urogenital sinus to form the hymen. The epithelial e.xcrescenri 
from the primitive vaginal plate fuse with one another to form a thick aolid 


vaginal cord. 


Orifice of vagina ^ 
(Hymeneal opening) 
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^jfovnk 
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miilleriau canaL Later, by their active growth, these cells lead to the for- 
mation of the so-called vaginal bulbs. These bulbs increase the area of 
vaginal contact with the sinus by their extension downward along its pos- 
terior wall. At the same time they invaginate this wall from behind so that 
the sinus undergoes a relative diminution in length. The hymenal site is 
thus made to approach nearer the surface."' 

While Nagel describes a bulging of the lower end of the vagina, bulb 
formation is not mentioned. Bloomfield and Fraser noticed these bulbs first 
at 79 mm. Had they made a more careful study of specimens from 50 to 70 
mm., these structures would have been found earlier. They correspond in 
position and development to the structures designated above as sinovaginal 
bulbs, derived from the urogenital sinus. The evidence in favor of this latter 
contention is as follows: Previous to their appearance, the epithelium in the 
region of the mullerian tubercle and for a short distance caudally becomes 
highly stratified; the mullerian tubercle disappears as a result of bilateral, 
bulb-shaped evaginations from the posterior wall of the urogenital sinus in 
this region. The epithelium lining the sinovaginal bulbs is identical with 
that lining the urogenital sinus, except that the former becomes more highly 
stratified to occlude the lumen and form the solid lower segment of the vagina. 
The cells composing the tip of the uterovaginal canal show involutional 
changes. The ends of the wolffian ducts either disappear or migi’ate cranially 
as would be expected when the evagination of the urogenital sinus occurs. 

Wood Jones (1904) believes, with Bloomfield and Fraser (1927), that the 
bulbs are derivatives of the mullerian ducts. According to him the fused 
mullerian ducts reach and open into the upper portion of the urogenital sinus 
at a 40-mm. stage. Later on, this opening is lost, to be regained at an ad- 
vanced stage of fetal life. This second opening is brought about by a paired 
bulbar downgrowth from the fused mullerian ducts. The bulbs then tunnel 
their way through the mesoderm behind and parallel to the posterior wall 
of the urogenital sinus, to open at a much lower level than the mullerian 
tubercle, the hymen forming at the secondary opening in the posterior wall 
of the urogenital sinus. This view is distinctly unique in the histoiy of de- 
velopment of ideas on the subject, since no investigator mentions its occur- 
rence. In the specimens which Koff examined at the Carnegie Institute in 
1933, no trace of a paired downgi^owth posterior to the urogenital sinus and 
not in contact with the epithelium could be found. Moreover, once con- 
tact has been established between mullerian and sinus epithelium, it is always 
maintained by the development of the sinovaginal bulbs. 

The second theoiy, namely, that the vagina is mainly mullerian but that 
a gi eater or lesser portion is formed from the wolffian ducts has been advo- 
cated by a number of investigators. Tourneut and Legay (1888 and 1889) 
preseffied this theoiy on the basis of study of human fetuses from 7.5 to 12 

“inferior extremities of the wolffian ducts participate 

f 1 ^ ormation of the genital canal by fusing with the mullerian ducts. As 

r ler evic ence, it is stated that the wolffian ducts in bovines empty into 
the vagina. " 


whrAUr w Considers that the upper two thirds of the vagina arises 

^ fnsed mullerian ducts, while he ascribes to the ^hvolffian 
wolffian bulbar thickenings at the caudal extremities of the 

s, e formation of the lower third of the vagina. Recently 
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reports a case in which both mullerian ducts were completely missing (absence 
of fallopian tubes, uterus, and upper two thirds of the vagina); in this case, 
however, the lower tliird of the vagina and the external genitalia were nor- 
mally formed. He states ‘'it is impossible to understand such malformations 
unless one grants that the upper and lower segments of the. vagina are in- 
dependent in their development.” 

DEVELOPMENT OF THE HYMEN 

As stated earlier in this chapter, the hymen forms at the area of evagina- 
tion of the urogenital sinus to produce the sinovaginal bulbs. The junction is 
guarded by an oblique lip which marks the futme orifice of the vagina. These 
lips, one on each side, persist even after the sinovaginal bulbs have become 



Fig. 277. — ^This is a photograph of a gross dissection of the lower portion of the vagina 
and urogenital sinus bisected sagittaily, of a 250*-nmi. embryo magnified two and a half 
times. The vaginal epithelium is relatively thick. The hymen is large, and shows well- 
developed lateral folds (paired), and posterior membrane (unpaired). The clitoris and 
urogenital sinus are clearly shown in relation to the urethra and hymen. (ICoff in Contri- 
butions to Embryology, voL 23, Carnegie Institution of Washington.) 

solidified, and the former become the anterior paired lips of the h3men. 
The posterior unpaired portion of the hymen develops in accordance vAth 
the increase in size of the caudal portion of the vagina. As this caudal 
end increases in size the roof or posterior wall of the urogenital sinus is in- 
vaginated. The connective tissue between the two (vagina and urogenital 
sinus) becomes compressed into a plate and forms the fibrous part or stroma 
of the unpaired segment of the hymen (Fig. 275). From the above de- 
scription it follows, therefore, that the hymen is entirely derived from the 
urogenital sinus, since the lower end of the vagina is formed from the sino* 
vaginal bmbs. These have been showm to be evaginations from the urogenital 
sinus in the region of the muUerian tubercle. 
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As the embryo elongates, the umbilicus and cloacal membrane become pushed 
apart and cranial to the cloacal membrane a new portion of the ventral wall 
of the cloaca is formed. Corresponding to this, a portion of the anterior 
abdominal waU is fonned. Somewhat later the anterior abdominal wall from 
the umbilicus to the caudal end of the cloacal membrane becomes pushed 
out to form an elevation. This elevation is termed the cloacal or genital 
tubercle. The cloacal membrane extends from the summit of the tubercle 
to the anus, while the newly formed poi*tion extends from the summit of the 
tubercle to the umbilicus (Tig. 278). 

With growth and curvature of the tail of the embryo the ventral division 
of the cloaca becomes subdmded into three portions. From the posterior 
portion the urethra and bladder are formed, the narrow middle portion be- 
comes the pars -pehina, the broad ventral the pars phalUca of the urogemtal 



Fig. 278. — Drawing of external genitalia of an embryo 16.8 mm. long, illustrating the 
genital tubercle period. (]M. H. Spaulding, Contributions to Embryology, vol. 13.) 

sinus. The division takes place at approximately 12 mm. The last two di- 
visions constitute the urogenital sinus, which extends from the muUerian 
tubercle cranially to the urogemtal membrane caudally. From the posterior 
part of the pars pelvina is formed the louver portion of the vagina, as pre\dous!y 
described, and from the pars phallica are formed some of the external genitalia. 

DEVELOPMENT OF THE EXTERNAL GENITALIA 

For the purpose of clarity the sequence of the development of the external 
genitalia may be divided into three periods: (1) The genital tubercle period, 
characterized by the more or less conical foiTa of the genital eminence prior 
to the formation of the labioscrotal sw’ellings; (2) the phallus period, beginning 
with the definite appearance of the labioscrotal swellings which separate the 
genital tubercle from the surrounding body areas; (3) the definitive period, 
characterized by the transition of the primary external genitalia into what is 
essentially their final form. Thus the genital tubercle is the parent tissue of 
the external genitalia. 

1. The Genital Tubercle Period. — As described in the previous section 
t e genhal tubercle (cloacal tubercle) appears as a low conical eminence be- 
tween the umbilical cord and the base of the tail (Fig. 278). We may distin- 
guish on it an oral, anal, and tw^o lateral slopes. Along the anal slope from the 
summit to the base of the tail, there is in the interior of the tubercle the pars 
p la ca of the urogenital sinus, whose ventral wall, formed by the urogenital 
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Fig. 2S0.— External genitalia of an eighth inont j‘ ® the urethral orifice, 

have become the labia minora, between whic ' PJ 1 , -pije labioscrotal swellings have 

The phallus has become the clitoris, the glans her® shm • J fourchette. The 

become the labia majora. The postenor conmissure becom t 
genital opening has become the vestibule of the vulva. The area Deuieo 
bule has widened to form the perineum. 

not from the basal segment of the genital tubercle as ^ caudal 

(1904) pointed out that at this period the phallus in le clearly seen 

decuiwation as an early sex difference. Another sex diffemn 
at 24 mm. is that the urogenital opening in the female is lum 
of the phallus, and does not extend to the tip of the glans as in 
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3. Definitive Period —The important changes which result in 

differentiation of male and female external genitalia occur between 
of 38 and 45 mm. In the male the demarcation of the glans from 
soon becomes more pronounced than in the female. The mos s g 
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proposed method of differential staining of germ cells, located what he iden- 
tified as “extraregional germ cells'' in the intestinal epithelium of the four 
weeks' human embryo. The supposed sex cells were arranged in such a way 
as to suggest an active migration from the entoderm of the gut, accompany- 
ing the visceral peritoneum. 

Felix (1912) distinguished two categories of germ cells. These he dc.sig- 
nated as primaiy and secondazy genital cells. The former, he contended, 
had a special origin from the segmentation cells, and were therefore extra- 
regional in origin; that is, they arose directly from the blastomorcs of early 
cleavage, and remained distinctly reproductive cells destined to migrate 
into the developing gonad. But these cells were found to degenerate and 
contribute nothing to the definitive germ cell population. The sccondaiy^ 
genital cells Felix believed were derived from the peritoneum on the gonads, 
and there passed through growth and maturation processes into ova or sperm, 
as the case might be. The t^vo categories of cells, however, had no genetic 
relation. 

De Winiwarter and Sainmont (1909), from studies of germ cells of 
embryos of kittens, also maintained that the primordial germ cells in the cat 
all degenerated and were replaced by a local proliferation from the germinal 
peritoneum. De Winiwarter later (1910) declared that a like fate could be 
demonstrated for primordial germ cells in man. 

Thus, it is admitted by many that the so-called ‘^primordial germ cells" 
do appear in early embryonic stages and when fii’st distinguishable are lo- 
cated in the gut entoderm. From here tlKy migrate to the genital ridge, such 
cells being the preprimordium of the gonad. However, a number of recent 
investigatoi's (Hargitt, vSimkins, and Kohno) deny early segregation of genu 
cells, and believe that germ cell formation is a matter of difTereatiation of 
somatic cells (the peritoneal epithelium in man). A second group (Kingsbur\', 
1013; Butcher, 1927, and others) admit early segregation of germ cells, but 
conclude that these degenerate to be replaced by proliferations of new cells 
from the germinal epithelium, A third group, including Bohi (1904) aiul 
E. Allen (1922, 1023), support the conclusion that germ cells are set apart 
early, migrate to the site of the developing ovary and testis and persist, their 
numbers being increased periodically b}'* a proliferation from the peritoneal 
or coelom ic epithelium. Allen, from careful studies of the ocstrous cycle of 
the white mouse, was led to the conclusion that at each normal oestrous period 
young ova were added to the cortex of the adult ovary. He described them 
as arising from the germinal epithelium. From obseiwations on the guinea- 
pig, cat, and dog Evans and Swe/y (1929) conclude tliat ovogenesis occurs 
throughout adult life as a rhythmical process, and that dining the lifetime 
of the individual literally thousands of ova ai’c produced de novo. Though 
it is difficult to make this correlation in man because of a lack of knowledge 
of the cycle, Swezy and Evans (1929) believe that ultimately'' similar changes 
will be found to occur in man as well as other animals. 

In man, Felix states that in early cmbiyos (2.G— i mm.) primordial germ 
ce s (genital cells) do exist but eventually degenerate, to be rcplace<l by pro- 
1 cmtions of new cells from the germinal epithelium of the genital fold. 

ovary can be divided into two stages: 

1. The indifferent stage. 

2. The stage of sexual differentiation and transformation. 
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hilum of the genital gland. We shall describe later the importance of the latter 
arrangement in the formation of the rete testis and rete ovarii. 

The indifferent stage of the reproductive gland lasts only a short time. 
Dui’ing this period the uniform epithelial mass of the genital fold separates 
into a superficial epithelium and an inner epithelial mass. The superficial 
epithelium retains its closed epithelial structure and consists of from one to 
two layers. The inner epithelial mass becomes looser in textm’e, so that at 
the end of the indifferent stage its epithelial origin is no longer evident (Fig. 
281). 

Sexual Differentiation— In the differentiation of the sex gland the primi- 
tive genital cells become either spermatogonia or oogonia, and the gland there- 
fore becomes either testis or ovary. Moreover, it is not uncommon that a 
reproductive gland may assume the characters of a testis Avithout forming 
spermatogonia, as in the case of the cryptorchid, or that there may be scattered 
ova in testicular tissue, or testicular cords in the ovaiy. In some of the lower 
animals, fowl for example, differentiation is often incomplete, the testis 
always containing some female genital cells. When this occurs there is usually 
bisexuality of the secondary sex characteristics (Goodale). 

Transformation of the Indifferent Gland into the Testis, — The epithelial 
cell mass beneath the superficial epithelium forms the tunica albuginea, the 
testis tubules and the rete testis, the superficial epitheliiun playing only a 
passive r61e, groudng in importance "with the enlargement of the organ. 

The loose epithelial mass, at about 14 mm., concentrates in certain places, 
and the cells rather suddenly arrange themselves to form anastomosing cords 
(Fig. 282). The latter are arranged transversely to the long axis of the testis, 
their inner ends concentrating at the hilum to form a closely aggregated 
epithelial mass, the precursor of the rete testis. At the boundaries between 
the cords there occurs at 20 mm. a distinct foi'mation of connective tissue 


sheaths. The lumina of the solid testis cords appear at about the seventh 
month, and arise partly by migration of the cells from the center of the 
cords to the periphery and partly by thcii* resorption. The lumen, appearing 
first at the periphery of the cords, gradually extends toward the hilum, and 
a second lumen extends from the rete testis along the tubuli recti toward the 
first one. The two meet, and thus the testis tubules, the tubuli recti and the 
rete tubules become hollow. The tunica albuginea appears simultaneously 
with the formation of the testis cords, and represents the cortical portion of 
the early epithelial mass which is not traversed by the cords, and which 
evidently has become transformed into connective tissue. 

the testis cords are not transformed into tubules at birth. According 
to the observations of Branca and Basseta, the number of genital cells in- 
crease progressively from the fifth month to birth. After birth the genital 
ce s become fewer in number, but with the onset of puberty a new generation 
IS earned which then enters upon the formation of spermatozoa. 

ransfomation. of the Indifferent Gland into the Ovary, — The indifferent 
g an consists of an epithelial mass and a superficial epithelium, sharply 
separated from each other (Winiwarter and Sainmont, 1909). However, 

superficial epithelium comes into close relation- 
V.* ^ ^Pifhehal cell mass beneath. Some authors claim that this new 
the formation of new cells which may form ova. The ac- 
p uc ive gland is developed from the epithelial cell mass beneath the 
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CHAPTER XVIII 

PRESENTATION AND POSITION OF THE FETUS 
By Da\td S. Hillis, M. D. 

Chicago, Ilu 

Labok is a mechanical process. The successful termination of labor 
depends upon the powers of labor, the relative size of the fetus and the birth 
passages, and the manner in which the fetus must traverse the birth canal. 
Presentation and position determine the manner in which the process is to 
be carried out. An accurate diagnosis of presentation and position is of the 
utmost importance in the intelligent management of labor. 

HABITUS 

By habitus or attitude is understood the relation of the fetal parts to 
each other without reference to the uterine wmlls. In normal habitus, the 
head and the extremities he in a definite relation to the longitudinal axis of 
the fetal body. The spinal column is bowed forward, the head flexed with 
the f^hin against the sternum, the arms flexed, and folded across the chest. 
The joints of the low'er extremities are all fle.xed, the thighs on the abdomen, 
the lower legs on the thighs and the feet on the lower legs. This attitude is 
due to the mode of growih or development of the fetus, and in the later 
months of pregnancy is influenced by the shape and size of the uterine cavity. 
The fetus assumes a roughly ovoid shape, and therefore occupies the smallest 
possible space and conforms to the concavity of the uterus. In this attitude 
it is about half as long as if it wci'e completely stretched out. The occiput 
forms one pole of the ovoid and the breech the other. The longitudinal mds 
of the fetus is the line joining the occiput and breech. 

In this normal habitus the fetal body, at least in the early months of 
pregnancy, may move freely in the uterine cavity, as a mass surrounded by 
amniotic fluid, and often varies in location according to the posture of the 
mother. In the course of development, we shall see that, although the 
general disposal of the fetus maj’' change in regard to the uterine axis, its 
habitus does not alter significantly but remains practically constant through- 
out the pregnancy. The habitus, how'ever, is not fixed and rigid. War- 
neki'os has shown by roentgenographical studies that the normal habitus 
m not so constrained as was formerly believed. He observed much diversity 
in the amoimt of flexion of the extremities, considerable variation in the 
straightening of the back and in flexion and deflection of the head. Wamekros 
also believes that the fetus hes naturally in the uterus with the head in mod- 
erate flexion, the back straightened in about the same position that it would 
^sume outside the uterus. Allowing for such variations, the general ovoid 
form of the fetal body corresponds to the general ovoid shape of the uterine 
cavity. Then, as pregnancy draws to term the breech occupies the more 
roomy fundus and the head is well adapted to the shape and size of the 
lowCT uterine segment and the region of the pelvic inlet, 
the habitus of the fetus may determine the presentation. 
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down and he concluded that the difference in weight between the head and 
breech did not sufficiently account for the great frequency of head first labors. 

Dubois and Simpson, repeating the fetal immei-sion experiments, found 
that the shoulder sank to a lower point than the head. These findings, 
together with the fact that the uterus has not the spatial capacity of a free 
vessel in which the fetus can move unhampered, suggested that other factors 
than gravitation were nece.ssary to explain the great frequency of head pres- 
entations. Such factors arc supplietl l)y the .so-called iiccommoihiHon theory 
of the relation-ship between the fetus and uterus, sponsored particularly by 
Simpson and now almost univci-sally accepted. The accommodation theory 
is based on Pajot’s law, which is as follows; “When a solid body is contained 
in another, if the container is the seat of alternate movements and repose, 
if the surfacc.s are slippery and not angular, the contained body constantly 
tends to accommodate its form and dimensions to the form aiul capacity of 
the container.” This theory means that the fetus lies most suitably, both 
for itself and for the uterus, when its head end is turned downward, since 
the fetal ovoid then fits best into the ovoid form of the uterus. The fetal 
body, also being ovoid in shape, with the pelvic end larger than the cephalic, 
finds the fundal portion of the uterus much more convenient for the breech 
than the narrower lower segment. I'he roomy fundal part also allows for 
possible movements of the fetal extremities. Thus fetal movements and the 
contractions of the uterus in pregnancy contribute reciprocally in the adjust- 
ment of the fetus to the shape of the uterine cavity. As the fetus grows, the 
space for fetal movement becomes progressively less, the head remains more 
suitably in the lower uterine segment and head presentations are the most 
frequent. 

We may now resume consideration of the two major divisions of pres- 
entation — the longitudinal (head or breech) and the transvei-se. For pur- 
poses of accurate description, these major divisions are further subdivided. 

Cephalic presentatiom are divided into several varieties depending upon 
the relation which the head bears to the boily of the child. In the usual 
attitude with the chin in contact with the chest, the vertex is the presenting 
part, a vertex presentation. In this, the simdlest diametci-s of the head are in 
correlation witli the appropriate pelvic diamelei-s and the mechanism of 
descent and flexion is favored. 


But the head may present not in the normal attitude of flexion but in 
various degrees of deflection, wherein the chin is removcil farther and farther 
from the breast. With the liead in partial flexion the large fontanel lies near 
the center of the pelvis, the sinciput presents, sincipital presentation. With 
further deflection the broio becomes the presenting part, the largest diameters 
of the head arc obliged to pass the pelvic canal which is usualty impossible, 
in extreme deflection with the occiput against the back, the face is the piv- 
sentmg part; in this the diameters arc less than in brow presentation and 
spontaneous delivery usually occui's. 

presea/atfons also .show certain variations. Unlike cephalic pres- 
™6chanism of labor is essentially the same in all varieties of 
the the buttocks and feet lie at 

abdo3 if? ’fu f breech. If the thighs are fle.xed on the 

hrS or An '"P the chest, the result is a single 
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2. Face— eliin, the point of direction. 

IMento-lneva anterior 

laeva transversa 

laeva posterior 

‘‘ dextra anterior 

dextra transversa 

“ dextra posterior 

3. Brow— the brow, the point of direction 

Frontodaeva anterior 

“ laeva transversa 

laeva posterior 

dextra anterior 

“ dextra transversa 

“ dextra posterior 

PELMC OR BREECH PRESENTATIONS 


1. The sacrum, the point of direction, 

Sacro-laeva anterior S. L. A. 

“ laeva transversa S. L. T. 

“ laeva posterior * S, L, P. 

“ dextra anterior S, D. A, 

“ dextra transversa S. D. T. 

“ dextra posterior S. D, P, 


TRANS^^ERSE PRESENTATIONS 

1. Shoulder — the scapula, the point of direction. 

Scapulo-laeva anterior Sc. L. A. 1 Back anterior 

“ dextra anterior Sc. D. A. i positions 

“ dextra posterior Sc. D. P. 1 Back posterior 

laeva posterior Sc. L. P. / positions 

It has aheadj’- been stated that about 99.5 per cent of all presentations axe 
longitudinal and that of these from 96 to 97 per cent are cephalic. Jelleit 
and AladiR state that in the Rotunda Hospital, Dublin, 96.22 per cent of 
all labors occurring after the fourth month were vertex presentations, Ex- 
peiience has shown that the left-occipito-anterior presentation (0, L. A.) 
is b}’' far the most common type, the right-occipito-posterior (0. D. P.) 
coming next. So preponderating^ frequent is the first named that it may be 
accepted as the normal presentation of the human fetus. Physiologically, it 
offers the best chance for a spontaneous and safe deliverj''. 

An analysis of the reports of 375,335 deliveries by various authors shows 
that the vertex (0. L. A. or 0. D. P.) presented in 95.6 per cent- Of these, 
70.96 per cent were left-occipito-anterior (0. L. A.) and nearly 25 per cent 
were right-occipito-posterior presentations (0. D. P.). 

The breech presents in about 3 per cent of all labors and the face and 
trai^verse (shoulder) each occur in less than 1 per cent of all cases. 

Causes Which Influence Position of the Fetus.— The reason for the pre- 
dominance of the anterior positions of the back is found in the shape of the 
uterus, the anterior wall of which presents a concavitj" into 
^ c the convexity of the back of the flexed fetus conveniently rests. At 
me same tme the more or less straightened outUne of the ventral aspect of 
me fetus adjusts itself to the flatter surface of the posterior w^all of the uterus, 
lb an diameter of the cavity of the uterus is some^vhat long^^* 

man the anteroposterior diameter. The uterus is rotated on its long axis 


M.L.A. 

M.L.T. 

M. L. R 

:m. D. A. 

M. D.T. 

M.D. R 

* F.L.A. 

F. L. T. 

F. L. R 

F. D. xY 

F.D.T, 

F.D.R 
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ver=e a longitudinal ovoid. In multiple pregnancies and hydramnion the 
abdomen is relatively broader with all diameters increased. In transverse 
presentation the lower pole is broader and the fundus relatively lower. The 
ovoid is transverse or oblique. 

The abdominal palpation is made systematically, ivith the patient on her 
back, thighs flexed. The height of the fundus is noted in fingerbreadths or 
centimetere below the ensifonn cartilage. The hands, laid on each side of 
the abdomen with moderate pressure, determine whether the ovoid is longi- 
tudinal or transverse. Identification of the upper fetal pole follows. The 



Fig. 297. — Identification of the upper fetal jxile. 

breech is soft and irregular and when moved the body moves correspondingly. 

e b^ech is not ballot table. The head is hard, smooth, and round, hi 
tavorable cases a depression indicating the location of the neck may be made 
moat useful method for recognizing the head in the fundus is by 
Dallottement between the fingers of the two'^ hands or between the thumb 
f ^ hand. This ma}’’ be the only means of identifying the bead 

ucation. The lower fetal pole is examined next. The tips of the 
pressed donmward and inward just above Poupart's liga- 
on each side, to palpate the presenting part. The head is hard, smooth, 
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Five points are used to diagnose the location of the bach Ti, 
prominence is on the side opposite to the back. The smaU nSi= 

are on the side opposite to the back. The round li-amenUs m 

ocAiiicuu 153 usually most 


OCCIPITAL 


sincipital 



BROW 



FACE 





^ ako orthe'^sT * The"^eaSt int"^ 

the abdomen in verte.x presentations, the 
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head lies. The scapula is always anterior or posterior to the transverse diam- 
eter of the pelvis and in one of the quadrants toward the side bn which the 
head lies. The quadrant in which the scapula is found names the position: 
scapula right or left, anterior or posterior. 

When the face presents, the orbits and the chin lie in opposite sides of the 
pelvis and the chin is the point of direction. The location of the chin in one 
of the four quadrants names the position. 
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in pregnancy is yet to be determined. Taking ever^^thing into consideration, 
it seems probable that inter miltent .iptuimn of the renal arterioles may initiate 
the condition in question (posterior pituitarj^ effect [?)). 

The perfection of the technic of pyelography during recent years has been 
productive of valuable infonnalion concerning the condition of the renal 
pelvis and the ureter during pregnancy. Further information came from care- 
ful microscopical studies of specimens of the urinary tract, obtained at autopsy. 
Previous investigations carried out with the olci x-ray tccimic together with 
certain recent experimental findings have supplemented these data. 

Within recent years two facts have become firmly established, namely, 
the frequent occurrence of ureteral dilatation and a certain degree of lack of 
ureteral tonus in pregnant women. While former investigators (OLshausen 
et ah), studying the gross appearance of the ureter at autopsy, reported 
that dilatation occurred in 19 per cent of their scries, modern methods of 
examination, particularly pyelograms taken after the insertion of ureteral 
catheters, reveal an incidence of about SO per cent (Kretschmer and Heaney, 
Frank Kidd ci a/.). Since the information derived from such observation 


does not hannonize entirely with the actual condition of affairs, by reason 
of the stimulating effect of an anificially introduced foreign bod^' on the ureter, 
intravenous pyelography furo^olcctan) has been tried by Schumacher, and 
others. In our present state of knowledge, we may ro;isonably conclude that 
pictures obtained by this method actually portray the essential condition of 
the urinary^ tract with a fair degree of accuracy. The significance of the 
findings thus obtained in 100 nonnal pregnant women is reflected in the 
statement that dilatation of the abdominal portion of the ureter with loss 
of tonus occurred in evei^^ single instance, and appeared to be a bilateral phe- 
nomenon in 83 per cent of the cases examined. These changes were notice- 
able as early as the third month and became more evident with tiic advance 
of pregnancy. Xo relation between tiio various positions and presentations 
of the fetus and the occurrence of ureteral dilatation could be established. 


In 15 out of 100 cases examined there was no involvement of the left ureter. 
Along with the dilatation, there appeared an outward displacement, probably 
by the pregnant uterus, of the lower half of the abdominal part of the ureter, 
which was found, in a large majority of cases^ to be now situated close to the 
outer margin of the psoas muscle , while the pelvic portion of the ureter 
efc^entially maintained its topography. Dilatation of the ureter is accompanied 
by a corresponding lengthening of the tube. The arched curve of the 
a ominal ureter may be partly due to this excess length. Ureteral dilatation 
0 ^ in pnmigravidae and in nuiliipurue, may attain a diameter of Lo to 2 
cm., im ^ such conditions some gravidae may complain of constant aching 
pai^ m e uinbar region or in the lower abdomen. Dilatation of the pelvic 
T -ff ^ ^PP^^^hible in a certain number of normal pregnant 

dil-^f ^ cases with a superimposed urinary infection a marked 

^ S-slraped kinking of the ureter, just 

Xer to »' “to renal pelvis and of .he 

«ith normal fimm °* ''.‘\Pioooy varies from 32 to W cc., as conlrasled 

the conditions^f th“ure°le°r“to “> ““ 

Another ilmn-t nr^r,r=f ^ asjnnptomatic gestation. 

® physiologic concomitant of pregnancy is a cer- 
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tain degree of lack of tonus of the ureter, as evidenced by a marked delay in 
the excretion of injected dyes and a prolongation of the contraction intervals 
of uretcj'al peristalsis (Kaltcnschnce, Pugh). 

The structural' changes of the ureter in pregnancy have been studied 
in recent years with a view to ascertaining, if possible, the existence of some 
obstructive lesion in its lower port ion. In the course of these studies, we noted 
peculiar hyperplastic and hypertrophic changes both in the musculature and 
in the connective tissue of the pelvic portion of the ureter. Such hypertrophy 
is particularly pronounced in the juxtavesical region, where the ureter pa.sses 
through the parametrium and lies in close contact with both the bladder and 
the anterior vaginal vault. It is characteristic that hypertrophy of the con- 
stituents of the ureter within its abdominal portion, although still noticeable, 
is decidedly less markctl than in its lower portion. 



Fig. 305. II gravida. IX meases. Fetus in 11. 0. A. Bilateral dilatation of renal pelvis 
and ureter. Kink formation of tlio ureter below the iireteropelviu junction. 


Figure 306 shows a section through a ureter at term, 2 mm. above its 
junction with the bladder. The most importtmt feature of this picture is the 
excessive hypertrophy of the ureteral sheath. This hypertrophy, although 
invariably pi^sent, vitried within certain limits in the specimens c.xaniincd. 
<4ui e 0 ten the diameter of the ureteral sheath equaled or even e.xcccdcd the 
lame er of the ureter itself, cleavage being visible between the two stnic- 
ures. n addition, the architecture of the entire ureteral wall appears 
C langed, owing to the presence of a considerable amount of fibroblastic tis- 
srspersed between the hypertropliiod muscle bundles, thus creating:! 
boib structure. When compared with a normal ureter, the difference 

ne^HvP S" '""f ^ o" the development of con- 

t e tissue can be readily seen (Figs. 307, 308). Tlic ureteral mucosa 
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iuononucl6Br cells in process of "Wcmderiiig tlirougti tlio opitlielium make au 
interesting phenomenon. 

As a consequence of the interlacing of hypertrophied muscle bundles and 
hyperplastic connective tissue, the whole ureter gives the impression of a 
rather rigid, organ with narrowed lumen due to constriction effected both by 
the structural alterations in its wall and by the encircling sheath. Those 
conditions might readily give rise to stenosis in the juxtavesical region of the 
ureter. ConlSmation of our findings is afforded in the recent studies of D. 
Baird et aL, and also by the clinical observation first noted by Saenger, that 
the ureters can be definitely felt on bimanual palpation during the second 
half of pregnancy. 



Fig. 308. — Photomicrograph of ureter of a nonpregnant woman, showing arrangement of 
musculature and delicate connective tissue in the ureteral wall (X 15). 


In stressing the primary importance of the hyperplastic and hyper- 
trophic changes in the lower part of the pelvic ureter as essential factors in 
the narrowing of its lumen in pregnancy we, in no sense, underestimate the 
significance of mucosal congestion and edema as contributory factors, since 
prevailing doctrines indicate that such occurrences may turn the tide and ren- 
der positive the hitherto potential obstruction of the ureter. More significant, 
however, in this regard, appears to be the development of an angulation of 
the right ureter at the distal end of its juxtavesical portion, in consequence 
of the common dextrorotation of the pregnant uterus and the firm attach- 
ment of the trigonum vesicae to its cervical portion; the same process pre- 
disposes to stretching of the left ureter. 
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the back-pressure to which it is subjected, may have an impairing, if transient 
effect upon the function of the Iddney itself. Release of pressure in the kidney 
is followed by an improvement in renal function (Baird). A final point is 
that the variable distensibility of the ureter may depend in great measure 
upon the specific condition of the connective tissue of the ureteral wall in 
different localities. It is worthy of note that within twelve weeks after 
delivery, in uncomplicated cases, ureteral abnormalities tend to subside to 
normal. The rate at which such retrogressive changes take place is in 
proportion to the degree of distention during gestation. 

Consistent with the specific structural changes noted both in the juxta- 
vesical and the intravesical portion of the ureter, there occurs during preg- 
nancy a definite thickening of the entire trigonal muscle of the bladder, from 
the interureteral ridge to the vesico-urethral orifice. This hypertrophy is 
most pronounced in two different localities, in the interureteral ridge and ad- 
jacent to the vesical orifice. It is associated with an edematous imbibition of 
the interstices between th^ individual muscle fibers. Another essential al- 
teration in the structure of the trigonum consists in the increase in number 
and size of the elastic fibers and a condensation of the connective tissue re- 
sulting from a considerable development of young fibers, the trigone becom- 
ing converted into a dense and unyielding structure. Owing to the develop- 
ment and the distention of the lower uterine segment, the base of the bladder 
is gradually displaced anteriorly and upward. Attention is also drawn to 
the engorgement of the small vessels and to a more or less distinctly visible 
edema mthin the mucosa. The demonstration of such substantial changes in 
the anatomy of the trigonum in pregnancy may serve to elucidate the fact 
that, on cystoscopical examination in pregnant women, the entire region of 
the trigonum frequently appears somewhat protruding and Alercier’s bar is 
particularly well marked; congestion of the mucosa is most pronounced in the 
region of the trigonum. Hypertrophy of the trigone with a prominent plica 
ureteriea also affords a satisfactory explanation of the fact first noted by 
Curtis, that retention of several ounces of residual urine is often demonstrable 
during pregnancy, while hyperemia of the trigone may account for frequent 
urination during this period. 

T-Ray examination of the suprapubic region reveals the interesting fact 
that during the last few months of pregnancy, upward displacement of the 
bladder becomes so pronounced that the bladder seems an abdominal rather 
than a pelvic organ and is tilted to the right, corresponding with the toirion 
of the pregnant uterus about its vertical axis. 


ALIMENTARY TRACT 


In this field, the obstetrician faces problems which make him acutely 
awaie of the insufficiency of present knowledge; indeed the condition of the 
g^tive system during pregnane}^ has been singularly neglected in the past. 
K of the gums, associated vnth various degrees of edema and 

ypei ^^P^yi is noticeable from the fourth month of pregnancy in about 30 
per cen o normal gravidae. Excessive salivation may accompany this 
process in rare instances. 


amount of gastric hydrochloric acid is rather common in 
auffn-ipnfp Serial a:-ray studies of the stomach in pregnancy reveal 
gmented motility, associated with increased irritability, as a character- 
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of ovkIciicc* ijuiiculc^^ rt*iiKtrl\»i01c incrc'iirc of the 
blood volume in prcfjnnnt \vomen. '1 iii.-? factor, taken in conjunction with 
the demaiuk of the enlarttint? uteni.s an<! its contents, iinjmses auipnenteii 
work on the heart durin-' ''(•station. The increa.H: in body weii-ht, the dl?- 
placeinent and rotation of the heart and the tendency of the arterioles to 
contract are additional factors which tend Kj embarra.-.s the circvilahon. 
The reaction to this .-uperadded strain is noticeable as hypertrophy and sli-dit 
dilatation of the heart, the av(,Ta'j;e increa.-e ot weis'ht amountin'' to 22..5 
Gin. x-Kay pictures show, in apjiroximately .'>0 per cent of nonnal pre^'n-mt 
women, an* increa-'C in both the lonmiudinal and the tran.-.ver-e diamcitrj 
of the heart. Toward term the heart ls.'come.s di.-placed upward in such a 
wav that it a.ssumes a. more Iran-sven-e po.'ition, the area of dulws.-' heir.'r 
considerably increased. I'he functional chaimes are u.-iially .‘•li;;ht. In a 
certain [XTcenta'^e of ca.H's, liowever, the cardiac manife.'lation.s may .-inm- 
laie organic disea.-e (Gamincltuft i. .'symptoms indicative of a functional 
change include tachycardia, eNtra.-Vstoles, sy.-tolic and dia.-tolic munnurs 
at the ha.-e of tiie heart. It lias fs'cn amply demom-trated that the.-e manife'i- 
tations of functional disorder dhapiiear entirely within the first few wttks 
of the puerperium (.Mackenaie,'. It may Ik* tliat a mild hyjxTthyniidl-iii 
accounts for the fnnctional aherratioivs of the heart durin'4 jHemiancy, tor 
their suhsidenee coincide.s with reces.-ioii of the eiilarjtemenl of the thyroid 
dand. The cardiac reserve i.s fully maintained durim^ pregnancy ami lalsjr. 
Xormal pregnancy produces no si’xtiiiicaiu changes in the elect rocardic'xr.:nr. 
while the demonstration of defective conduction in tlie 'xr.ivid patient is an 
immediate (dijoctive indication of jirofound (ii.-iurhance of tlie cardiac mech- 
anism I'Kinu). K.xtensive usc of modern functicjial te.-ts for detenninicz 
the status of the myocardium may su‘a'.^est ;v satisfactory e.^plauation ter 
the clinical {observation that ]>ermanent daimexe of the myocardium, with 
doinonstrahle dejtenerative chanites, may .-ometimes re.^ult from rvjteattd 
pregnancies. 

Tile consensus of opinion is that tlie cardiac output iti pregnant women 
hs increased (Gammeltoft, Weiss). Recent sttidie.s of .'tchmidt tend to show 
that during the fourth month of pn-gnaney, this increase may amount to 
2.') per cent ; while with advaucimg pregnancy a ftinher ri.-e oecvsrs, aiitountin? 
at term to .50 to (iO {xm cent, .''ince there is lut ajipreciahle change in hhxd 
pressure readings during normal prc'gnaney, the increm-ed cardiac output is 
apparently countorhalanced by a dilatatiim of the c-api!!ar>- bed, as demon- 
strated by the researches of Iliiiselinann. Recently, ditferent writers have 
drawn attention to an increased [X'rmeability of both the capillaries and the 
choroid plexus during the last few months of gestation. Kvidence in support 
of this view is not entirely convincimg at present, so the validity of tlaiC 
statements must be determined by further re.-earch. 

HORilONAL SYSTEM 

During the past two decades, there has lx.‘en elaborate investig-ation 
the relationship of pregnancy to the ductle.<s glands. From the enormous 
literature which has accumulated on this all-important subject, one is apt 
to get the impression that our knowled-ge in this held is detailed -and satb- 
lactory. In reality, our understanding of these relationships i.s onlv in it-' 
beginning and, m our present stage of knowledge, it is impossible to answer 
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oorres dunng 


:oiL [Mitosis occurs only occasionaDy in the meduih. 


TThich euhr^ '^’ery slightly. In 1913, Srovrart and Eogoff demonstrated 
rh^ rercarkal/Is fact that the usual sequelae of removal of the adrenals are 
in nre^t^anr and lactating animals, which remain alive for several 
TT^^ks. It is ^ssible that the him cholesterol content of the blood in preg- 
nancv mav eaert some obscure protective inSuence. 

In rhe iigbi of recent esperimenis (P. Smith), the hypertrophic and hyper- 
ulas^ic changes in the th^'rcid and adrenals during pregnancy may reasonably 
be interpreted as a response to m-peiacritin' of the anterior lobe of the hy- 
tonhvsis. which has been apth^ dedgnaied as ‘‘the leader of the glandular 

Accepted views of the function of the adrenal cortex, parricularly 
relation to tirilism in females, make it conceivable that hyq^ertrophy of the 
adrenal cones inay be accompanied by deepening of the voice, and hiisurisn 
on the cheeks of pregianr womem Pigmentary abnormaliries parricularly 
marked along the linea alba, about the breasts or upon the face (cholasna 
arandammy' which promptly disappear at the termination of labor are p:s^ 
sibiy an expresrion of hyperadienalism. 

We have no reliable evidence that any change in the -pancre/i:$ may be 
attributed to pregnancya 

Lfrer. — In modem physiology, the liver is regarded as second to the biain 
only in muiriplicity of functions. Its relation to cenain endocrine activities 
is an interesting detail. Owing to its c-eiitric position in the human econcny 
the question of heparle rune non during pregnant^’ arouses our keenest in- 
teiesi. In late years a vast literature has accumulated on this subject, ever 
since Hofeauer [in 1910; coined the term "‘liver of pregnaneva’’ which served 
to designate a certain degree of lability of function in the liver correhtei 
with strucriral changes in its parenchytma. These changes consist in the di^ 
appearance of glycogen from the central portion of the lobuli, passive ccc- 
gesiicn cf the central veins and stagnation of bile in the bdian' channels. 
Xo: ail these changes vrere claimed to be regular concomitants of piegnaney. 
In the specimens eicamined, however, a cenain degree of glycogen deprivaifca 
was demonstrable in an overwhelming majorin’ of normal cases. At the sum 
n^e. giyotgen dencienew was emphasized as an essential element in the psta- 
or eclampsia and of pernicious vomiting. The clinical interest of sues 
imcings 15 that they’ may’ oner a satisfactory' explanation for cenain aliera- 
tions 01 metaboiism in pregnancy. Prominent among these are the hi^ in- 
ctaence oi indicanuria and urobilinuria during the second half of pregnmy; 
aUmenta^v givaosuna, lowering of the urea content of the blood; a tendercT 
me appearance oi ketone bodies in the blood and the tirine: and nnalij- 
^ increase of bde acids and also of bilirubin in the blood during the Iss: 
^ur TO nve months of pregnancy, as indicated by a positive indirect van&n 
-Bergh test in a large percentage of cases, 

Th- correlation of altered rtmerionai acthity' of the liver with snucnHal 



CO.* and again expressed some skepticisQ — ‘ji 
^ reserved aver runction in nreanant women, ^ ^ 


. , — pregnant women, 

'^3 i - conrused mass of data now current iv available we sue 
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zroHD is reDresented b^' cells corresponding to the tt'pe of monoc\i:e5, llVben 
hcmonhiise occurs into the parametrium, both groups enguli red blood ceEs. 
Under these conditions either tvell-presei^*ed erythrocytes or their fragdenis 
can he seen, lying in most cases tvithin the cytoplasm adjacent to the nu- 
cleus. In other places these cells contain particles of brown pigment. When 
fresh specimens are stained Lniratitally with neutral red, the majoriry of 
these cells exhibit granules which have taken up the d^'e. Through facile 
demonstration of this amnirv of parametrial cells for neutral red and of their 
ability to ingest red blood cells, the phagoct'tic ability of these strains of 



cen^ may be taken as provei There is yet another type of ceil which 
*^iriablT conmtutes a disrincr feature of the cellular strands mentioned 
Clo:x^ proxiinity to the smaller blood vessels and the nresence of coarse gtan- 
^ <^oplasin are quite specific for this type of cell, which may he 
^egarded^ the ori^nal cell of mesenchymal origin, from which the clasmattr 
cjtes and monocyits are derivei 

ceUuIar reamon oi the parametrium during pregnanew and labor can 

De nndxrmi.^ by describing the variable aoDearance of this region under 
amcrenx condinons. 
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With hypertrophy of the muscle fibers is associated a marked develop- 
ment of mesenchymal tissue between the muscle bands, which resembles 
embryonic connective tissue. By consulting Fig. 314, taken from a uterus in 
the sixth month of pregnancy, the neoformation of connective tissue, similar 
to that described above in the ureteral wall, is clearly seen. 

It is pertinent to note, in passing, that under the stress of infections of 
moderate severity this new active mesenchyme develops cells of the type found 
in the parametrium, thereby giving the uterine wall an increased capacity 
to react to the invading micro-organisms. 

Over and above the development of mesenchymal tissue, we Icnow of a 
considerable increase in the number of elastic fibers, which form a network 
about the various muscle bundles and thus add materially to the strength of 
the uterine wall during pregnancy. These chancces. in conjunction with the 



Fig. 313. Section through outer half of uterus in the middle of pregnancy: A, outermost 
layer; B, supraviiscular layer; C, interlacing muscle fibers. 


loosening of the connective tissue spaces, fully account for the characteristic 
doughlike consistency of the walls of the pregnant organ. The remarkable 
enlargement of the Frankenhauser retrocervical ganglion may be regarded 
as an expression of the active growth of all the pelvic tissue elements in 
response to the stimulus of pregnancy. Near term, we witness another 
interesting, although not perfectly understood biological phenomenon, 
namely, a considerable increase in sensitiveness of the uterine muscle to 
pitmtary extract. 


the i^erus increases in size, it also undergoes important modificatic 
loin weeks, its original pyriform outlines are 

nf- f-bo’iv body and fundus soon assume a more globular form, whi 
ir month becomes almost spherical. After this period, howev 
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Structure under consideration. (For particulars the reader is referred to the 
author’s article in the Jour, of the Amer. Med. Assoc., 1929, vol. 92, p. 540.) 

At the fundus, the longitudinal superficial layer covers almost the entire 
front of the organ but disappears at its sides, where it is connected wth the 
broad ligaments; it is present to a slightly lesser e.vtent on the posterior 
wall. The development of the longitudinal bundles is most pronounced in 
the middle third of the anterior uterine wall, all the way from the fundus to 
beyond the loose attachment of the peritoneum; while on the posterior wall 
the structure terminates, in most instances, halfway between the fundus and 
the internal os. On the other hand, on the posterior wall of the lower uterine 
segment there is a superficial band of longitudinally arranged fibers which 
spreads bilaterally to a varying e.vtent. Figure 315 illustrates the appearance 
of the two constituents of the superficial uterine layer under low magnifica- 
tion, the longitudinal band and the circular fibers being separated by broad 
connective tissue spaces. 



Fig. 315. — Photomicrograph of outermost layer of uterus in the middle of pregnancy; iion 

hcinatoxylia (X 140). 

The distribution of the specialized system in the outer portion of the 
pregnant uterus is visible to the naked eye, in hardened specimens, os dis- 
tinct longitudinal bands arranged mainly in parallel fashion. In transverse 
and mesial sections through uteri preserved in Kaiserling’s solution, the struc- 
ture appears as a well-defined whitish formation, from 1,5 to 3.5 mm. thick, 
which occupies the entire peripheral zone from the bladder reflection anteriorly 
to the middle of the posterior wall. There it ends abruptly, to reappear in 
the region of the lower uterine segment. 

The outermost layer of the uterine musculature is best appreciated at 
cesarean section. When the uterus contracts downward after the delivery 
0 the child and the placenta, the superficial margins of the incision are seen 
to retract some millimeters beyond the bulk of the muscular waU. Upon 
a minis ration of pituitary extract during this procedure a pale band, from 
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During pregnancy, the cervix undergoes radical changes. These consist, 
chiefly in an extensive proliferation of its mucosa, resulting in the formation of 
a honeycomb-like stnicture producing tenacious mucus, and secondly in 
kich extensive development of the blood vessels, particularly veins, in its 
outer walls as to fonn an almost erectile tissue (Stieve). Remarkable changes 
both in the character and arrangement of the cervical epithelium have re- 
cently been described by the UTiter. In S of 23 specimens examined, there 
were e\-idences of epithelial activity, such as reduplications of layers, vacuole 
formation and some vesicular pohunorpliism of the nuclei. The beginning 
of these changes could be traced to the fourth month of pregnancy. A 
striking feature in these studies is the occurrence of such changes in discrete 
places wliile the neighboring epithelium retains its original character. Ref- 
erence to Fig. 31(3 illustrates the findings in a specimen obtained from the 
middle of pregnancy. These changes in the human ceiaix, during gestation, 
are interpreted as an indirect metaplasia or heteroplasia, since the replace- 
ment of the specific liigh columnar cervical epithelium by stratified cuboidal 
elements apparently results from a marked proliteration of indifferent sub- 
epithelial ceUs, which aggregate and fonn epithelial columns, extending deeply 
into the connective tissue spaces. The data here recorded indicate that 
during pregnancy, a phase of activity sometimes occurs in the subepitheli.al 
elements of the cervical epithelium, which apparently have retained their 
primordial character and, under the influence of certain stimuli, may resuiue 
their embryonic potentialities. lYhethcr this peculiar response of the ccivical 
epithehum to the stimulus of pregnancy may become a predisposing factor 
of clinical unportance for later cancer development, is still stib jitdicc. 

Engorgement of the vessels and copious secretion are the most marked 
changes in the vagina during pregnancy. This increased vascularity in 
gestation aecoimts for the violet coloration of the vaginal wall, which is 
most pronounced around the urethra. There is increased vascularity in 
all pelvic organs as also in the tissues in the perinetil region. Stieve found 
strikmg changes in the vaginal walls in anticipation of the distention incident 
to labor. During the course of pregnancy, the mucostt becomes thicker in 
consequence of an active growth of the connective tissue elements associated 


with marked h)'pertrophy of the muscle cells. Because of such hypertropliic 
changes, the lower portion of the congested anterior vaginal wall protrudes 
slightly through the vulval opening. Hypertrophy of the papillae of the 
vaginal mucosa accounts for the roughness of the membrane, which is ten- 
dered even more conspicuous by complicating inflammatory' processes 
(vaginitis granularis). 

In response to the added strain imposed upon them during pregnancy, 
there is also hypertrophy of the levator muscles along with the entire nvns- 
cukvr structure of the pelvic floor. 

a growth response to the increasing demands of the growing uterus 
and im contents the uterine artery not only elongates but also'sliows definite 
s rue ural alterations. These consist of a hvaline svibendothclial thickening 
ot tne mtnna aemnpanied by a splitting and redupUcation of the interral 
utetic lamma. This elastic hyperplastic change is attended bv a marked 
f . broadening of the muscular coat. Tnte sclerosis of the uter- 
from repeated pregnancies in rapid succession, 
e periphery' of the uterine arteries long strandlike muscuktr 
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casionally, however, the decidual foniuition involves large urciis on the lower 
tudf of the posterior uterine surface and is productive of synunctrical Yc4vet- 
like denuded areas, recognizable to the naked eye by their dull sheen and 
roughened surface. This is well exemplified in the accompanying picture 
(Fig, 317). While sucli extensive ])eritoneal involvement is rare, smaller 
areas of decidual formation on the lowermost part of tiie posterior aspect o[ 
the pregnant uterus, pinkisli in color, are found in a large proportion of speci- 
mens. Under the microscope 1 he ectopic decidua appears ordinarily arranged 
in several layers and in .structure closely resembles ihai of the intra-uterinc 
decidua, except that the element.s concerned show a greater diversity in 
shape. The covering mesot helium of the peritoneum is well presciA'ed and 
never displays any purtieijiation in the decidual reaction. Ectopic decuturil 
formation is often associated witli certain late toxemias of pregnancy. The 
marked resemblance !)etween the topographic distribution of ectopic decidua 
and endometriosis is worthy of note. 

Decidual formation occurs approximatedy in every third oniry. Flat 
pinkish elevations, rarely exceeding a few millimetens in diameter, are seen 
to project at discrete [iuint.s of the ovarian .surface. 'Fhe}" consist of iiuisses 
of decidual ctdls beiu'ath tlie germinal epithelium of the ovaries. Lirger 
groups of such cells here and there evidently represent stigmata produced 
by previously ruptured follich's. 

Persistence of the corpus luteum and maturation of isolated follicles 
represent the c.<.s(uUial findings in tlic ovary during f)regnancy. Another sig- 
nificant feature is the occurrence of numerous atnUic follicles with a marked 
development of lutein cells in the theca folliciili. 

Hypertrophy of the mammary acini and (mgorgemont of the vessels are 
characteristic changes in tlu^ bmusU during pr(‘gnancy. The nipples become 
considerably larger and more deeply pignu*nted. The areola, sttrrounding the 
nipple, broadens iind assumes a pigmented appearance. From the hypcf'* 
trophy of the sebaceous glands in this area come the small roundish elevaiious 
known as Monluotncn/'s ukimU Aftia* the first few weeks of pregnancy a 
thin, gray-yellowish fluid ma}" be expres.se(l by gentle massage from the 
nipples (colostrum)- This contains numerous round corpuscIc.s, representing 
cast-otT epithelial cells of tlie mammary ducts. Recent investigations have 
established the presence of vitamins A, ]i, C in the colostnun. 
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4. Is tbe fetus alive? 

5. W^lat position does the fetus take? 

6. How large is the fetus? 

7. Wliat is the character of the birth canal? 

S. Form and size of the pelvis? 

9. Condition of the soft parts? 

10. Single or multiple pregnancy? 

11. Is the position and development of the o\mm nonnal? 

12. Are there any extra-uterine or extragenital pathologic processes? 

To determine all these points, a 5>^tcmatic obstetrical examination must 

be carried out. In this chapter, we shall limit ourselves merety to the ques- 
tiou of the existence of pregnancy and its duration, and not to such questions 
as the examination of the bon\' pelvis and extrapelvic organs. 

In considering the various signs and symptoms of pregnancy, it is inter* 
esting to group them according to the time at which they appear during 
gestation. Eufinger outlines them as they appear in the various months of 
pregnancy, as follows: 

“End of first month: Increase in size of uterus, especially in sagittal 
diameter. 

End of second month: Uterus size of goose egg. Uterus asjnnmetrically 
enlarged (Piskacek's sign). Change in consistency" of uterus (Hegar’s sign). 
Swelling of the breiists. Colostnmx, Loosening and cyanosis of posterior 
wall of vagina and vaginal portion of cervix. Rounding of external os in 
primiparae. 

End of third month: Uterus size of child^s head. HegaFs sign moie 
pronounced. (Fig. 31S.) 

End of fourth month: Fundus of uterus three fingerbreadths abo\*e 
syinphy-sis. Uterine souffle present. Demonstration of fetus and fetal 
movements. 

End of fifth month: Fundus between symiphy-sis and lunbilicus. Fetal 
heart sotmds. Funic souftle. Pigmentation of linea alba :tnd nipples. Chlo- 
asma. Cyanosis and loosening of external genitalia. 

End of sixth month: Fundus at height of umbilicus. Beginning forma- 
tion of striae. 

End of seventh month: Fundus about three fingerbreadths above um- 
bilious. Demonstration of fetal attitude. Ballottement of the head. Sec- 
ondary^ areola. 

End of eighth month: Fundus two or three fingerbreadtlis below xiphoid 
process. 


End of ninth month: Fundus at costal arch. Presenting part in priinip- 
ara has entered pelvis. 

End of tenth month: Fundus two to three fingerbreadths below xiphoid 
process. In primipara presenting part with greatest diameter is engaged in 
pel'v^. Average abdominal circmnference about 100 cm/" 

” I^^^Binptive signs, we point to the cessation of menstruation, changes 
m tne breasts, morning sickness or nausea and vomiting, quickening, dL^" 
' • iBucous inembranes, abnormalities in pigmentation, dis- 

diminished tolerance for sugar, changes in the blood 

senim and urme. 

The probable signs of 


pregnancy’’ are the enlargement of the abdoiHOU, 
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persistence of a corpus luteum, that is, the development of a corpus luteum 
cyst- Amenorrhea occurs in association ivith diseases of the nervous systern, 
such as dementia praecox, epilepsy', and localized cerebral lesions. Sugges- 
tion and hypnosis have been known to suppress menstruation. ^larked 
emotion, such as grief, fear, and fright may result in amenorrhea or develop 
changes in the menstrual cycle.” It is well known that a patient who has a 
fear That she may be pregnant may occasionally have a considerably delayed 
menstruation. 

Changes in the Breasts. — ^Definite changes in the breasts, according to 
some authors, are seen as early as the second month, swelling begumiug at 
that time. As a matter of fact, according to some authorities, these changes 
are noted in young primiparae as early as the second or third week after 
impregnation. The breasts continue to increase in size during the course of 
pregnancy. Striae are developed in the skin similar to those seen in the 
skin of the abdominal wall. The veins also become very much dilated and 
can be clearly seen in the subcutaneous tissue. 

In the region of the areola one finds about a dozen glands of IMontgomer}^ 
These are modified sebaceous glands. In addition to these, especially no- 
ticeable in the periphery^ we see true sebaceous and sweat glands. All of 
these are definitely increased in size during pregnancy. The development of 
these structures supposedly makes the nipple and the areola more flexible. 
On palpation, the increased breast tissue may be felt under the skin and some- 
times along the fascia of the pectoralis muscle. There is a definite increase 
in fat tissue and the connective tissue is more edematous. 


In the last months of pregnancy the parenchyma is made up of about 
two dozen lobes, each on which is divided into several lobuli. The terminal 
vesicles, like the lung alveoli, are the last ramifications of the ducts. In 
the nipples are found the exit ducts of the gland lobuli, knowm as the ducti 
lactiferi, which come out through the tips of the nipples. Just before they 
reach the ends of the ducts, there are definite dilatations, kno^vm as the sinus 
lactiferi, which act as small storage basins for the mUk secretion. 

After the first few months of pregnancy, a thin yellotvish fluid, colostrum, 
may be expressed from the nipple. Colostrum consists of a fluid in which are 


suspended numerous brown bodies, so-called colostrum corpuscles j which rep- 
resent cast-off epithelial cells that have undergone fatty degeneration. The 
fluid portion is a transudate which consists in great part of serum albumin. 
Colostrum contains more protein material and salts than normal milk, but 
the sugar content is about the same. ^Microscopically, colostrum can be 
distinguished from mUk by the presence of colostrum corpuscles, by the 
fewer and more irregular fat droplets and occasional rounded bodies con- 
siderably smaller than the colostrum corpuscles (Figs. 319 and 320). Some 
authors, especially Henryk, regard these colostrum corpuscles as leukoc3ie5, 
wWch wander through the gland structure into the lumen and there act as 
phagoc 3 i:es, picHng up stagnant milk globules and subsequently’' returning 
to the lyinphatic sy^stem. The function of colostrum was thorouiddy' ^ 
cus^d several yearn ago by Urns and Wells. These investigators think 
t at the eu^obin of the colostrum is fonned to pro\ide the fetus with this 
protein, the importance of this being that this protein is associated with the 
antibodies of the blood. They suggest this as the means by which 
the fetus obtains these protective antibodies. 
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sometimes have not been noticed at all. This sign is of no great importance 
unless the movements are detected by the hand of the examining physician, 

Jacc^ue micros Sign. — ^Jaccjucinicr; in 1836, discovered that the mucosa 
about the vaginal* opening and the lower portion of the anterior vaginal 
wall frequently takes on a dark bluish or purplish congested appearance. 
In 1886, Chadwick of Boston emphasized these changes as a valuable pre- 
sumptive sign of pregnancy. These changes are seen throughout the vagina 
and also on the cei*vix, but to a less degree (Plate I). 

Pigmentation of the Skin —In pregnancy one sees a general pigmentation 
of the skin. Frequently ti)is is most striking on the nipples and the areola, 
on the abdomen in the midline, and on the external genitalia. Abdominal 
scars are especially increased in pigment. The linca alba shows a straight 
line of pigmentation up to the xipiioid process, and the navel shows a deeply 
pigmented area, which is usually ring shaped. This is sometimes referred 
to as the areola umbilicalis. In certain areas where there is previously 
existing pigmentation, such as nevi or freckles, these become more charac- 
teristically dark. Such areas as the forehead, cheeks, and mouth are occa- 
sionally covered with yellowish-brown structures and give the appearance of 
a mask, to which the term “chloasma gravidarum'' is given. The extent of 
these discolorations varies according to the individual. Dark complexioned 
women and women who are naturally strongly pigmented show the most 
marked changes. Sensitivity to the sun's rays also plays a part in this 
change. In the winter months the pigmentation of pregnancy is supposedly 
seen to a less degree than in the summer (Plato II). 

Changes in Adrenal Glands. — It is interesting to mention in this connec- 
tion that the adrenal gland undergoes rather striking changes in pregnancy. 
During pregnancy the cortex of the adrenal gland is markedly enlarged, due 
chiefly to the increase of the cells of the zona fusciculata, both in size and in 
fat content. It is suggested that the adrenals have to do with the production 
of cholesterol, which is well known to increase to a considerable degree in 
the blood during pregnancy, as docs the fat content of the blood as a whole. 
It is pointed out that in Addison’s disease marked pigmentation of the skin 
takes place and that the various pigmentations of pregnancy may have some 
relationship to the adrenals. The medulla of the adrenal as well as the entire 
chromaffin system produces adrenalin. It has not been definitely determined 
that there is an increase of adrenalin in the blood during pregnancy. Some 
have claimed this, but their work has not been substantiated. In spite of 
this, the fact remains that during early pregnancy, there is a spontaneous 
and sometimes a quite marked glycosuria which can be artificially produced 
and exaggerated by the injection of adrenalin. Recently, as is weU known, 
several tests for pregnancy on the basis of an existing glycosuria have been 
carried out. 

Abnormal pigmentation may occur with other conditions, such as tumors 
of the ovary and the functional disturbances of the ovary which occur in the 
climacteric. 

In addition to the pigmentations of the skin, the skin covering the anterior 
abdominal wall and adjoining portions of the thighs is subjected to marked 
tension This results in the formation of depressed areas which are called 
stnae of pregnamy. They are supposedly due to the rupture of the elastic 

ers 0 he reticular stratum of the cutis. In the priinipara they appear as 
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rapidb- adjusts herself to her new future, even apparently overcoming the 
fear of death which all women admit they harbor more or less long. DeLee 
points out that in some instances the expectant mother may even be exalted 
in the realization that she is accomplishing the supreme purpose of a woman’s 
existence; on the other hand, to many the advent of pregnancy is undesirable 
or indeed a greater or less traged 3 \ He further states that some women 
become obsessed with the dread that they vnh die before the baby is bom; 
others fear they will lose their beauty and, therefore, their attractiveness to 
the husband; some viony about having another mouth to feed, or because the 
child will interfere with their social pleasures; others, of masculine instincts, 
repudiate the responsibilities of motherhood because they hamper the “will 
to power/’ Finally he tells us that deep undercurrents of feeling may be 
existent-~such as antipathy to the family of the husband or to the person- 
ality of the husband or his religion; further, a desire not to bring more cliil- 
dren into a contentious and chaotic world. 

Metabolic Changes. — Marked changes in metabolism take place during 
pregnancy as well as numerous changes in the blood. Here we shall consider 
only such alterations as afford a means to diagnose pregnancy and we can 
especially mention the variations in sugar tolerance, which can be described 
under three headings: Alimentary glycosuria, phloridzin glycosuria, and 
adrenalin glycosuria. These are given by Eufinger: 

“(a) AUmentanj Ghjco;sttria . — ^The liver is primarily concerned in building 
up and breaking doTO carbohydrates. It is aided in this work b 3 ' the glands 
of internal secretion, especially" the pancreas, and also the thyroid, adrenals, 
and pituitary bodies, as well as the sy^inpathetic nert'ous sy-stem. As a re- 
sult of the disturbances of some of these organs, the liver can lose its function 
of storing glyxogen. Accordingly", a hypergly^cemia may develop, and as a 
result of this a glycosuria occurs. Blot, in 1856, was the first to find sugar in 
the urine of healthy" pregnant women. This was observ'ed by" other investi- 
gators who found that it could be easily- produced by" taking large amounts of 
carbohy-drates in foods — in other words, an alimentary' gly'cosuria resulted. 
It has been definitely- demonstrated that in pregnancy there is a decidedly 
diminished tolerance for sugar. Frank and Nothman, as well as Neuberger, 
were able to demonstrate this as earty as the first month of pregnancy'. 
Xothman made a positive diagnosis of pregnancy on this basis in 96 per cent 
of his cases. Studies of blood sugar curves at the same time showed that there 
is only' a slight tendency' in a part of them to be above normal values. From 
this it is established that an alimentary- gly-cosuria exists in early pregnancy', 
most likely' due to a diminished tolerance for sugar in the liver as well as the 
increased permeability- of the kidney' for this substance. 

(6) Phloridzin Glycosuria , — It has been established that the use of phlorid- 
zin outside the pregnant state causes an increased permeability' for sugar in the 
kidney- without the presence of hy-pergly'cemia. Kamitzer and Joseph, as 
Vi ell as Zondek, have established that in a pregnant woman a much smaller 
amount is necessary' to produce this reaction. They' have selected as the op- 
timal phloridzin dose for pregnant women 0.002 Gm. subcutaneously. This 
reaction has been shou-n to remain positive only until the fifth month and 
alter that it becomes negative. This test has been carried out by a large 
number of inv ^tigators and a good many' contradictory- reports have been 
gnen. That this reaction should be more delicate in pregnancy" is rather 
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by the introduction of foreign material lead to more or less pronounced dis- 
turbances in the processes of cellular nutrition. The e ^ erimental study of 
the phenomena of disposal of foreign material thus introduced reveals a num- 
ber of facts pointing to the tendency on the part of the cells to elaborate a 
special mechanism by means of which they are able to protect themselves 
in a specific manner against the injurious effects of disturbances of their nor- 
mal nutrition. According to Abderhalden, this ‘protective’ mechanism, at 
least in part, consists in the production of specific ferments, which directly 
attack the foreign material— not only experimentally introduced foreign 
substances, but also autogenous tissue cells, or their products, not usually 
present in the blood stream, may cause the appearance in the blood of specific 
ferments.” 



I u 

Fig. 322, — Schematic representation of the dialyzing procedure of Abderhalden. 

1, Serum of a nonpregnant woman. II, Serum of a pregnant woman. 1, Dialyzing thimble; 

2, serum of pregnant woman; 3, protective ferments; 4, water; 5, split placental protein; 
6, boiled placenta. (After Eufinger.) 


The principle of Abderhalden's reaction consists in the detection of the 
products of hydrolysis when a suspected serum is brought in contact with a 
specially prepared specific substratum. The procedure most widely used 
takes advantage of the diffusibility of these products of hydrolysis or diges- 
tion. If a serum suspected of containing specific protective ferments is 
placed in a specially selected dialyzing shell together with tissue (or other 
substratum) presumably involved, for example, suspected pregnancy serum 
with a substratum of placental protein, the ferments in the serum react with 
the substratum and the soluble products of digestion diffuse out of the di- 
alyzing shell into the outer fluid. The presence of protein-split products of 
digestion in the dialysate by means of a color reaction (the ninhydrin test) 
indicates the presence of specific ferments in the serum tested (Fig. 322). 
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Blood is taken from an arm vein and is allowed to stand in a water bath 
at 15 C. for twelve hours. During this period the clot is well formed and one 
can readily pour off the clear serum. The serum is now placed in a centrifuge 
tube and centrifuged until all the remaining red blood cells are sedimented. 
The color of the serum should now be light to dark yellow. If the blood is 
taken after a meal the serum appears somewhat clouded as a result of in- 
crease in fat content. This has no influence on the reaction, but it is recom- 
mended that the blood be taken before meals. Serum that is contaminated 
with bacteria cannot be used. Also, hemolytic serum is of no value. One 
cc. of the serum to be examined is placed in a test tube which contains a piece 
of fresh substratum the size of a pea, or 0.007 Gm. of dried substratum. A 
known control serum is run as a check against any hemolysis in the serum 
to be tested. The tubes are now set in an incubator at a temperature of 
37 C. for twenty-four hours. On removal from the incubator, 10 cc. of 96 
per cent alcohol are added, resulting in a precipitation of high molecular 
proteins. To complete this precipitation the tubes are heated in a water 
bath for a short time; the material is then run through a filter which has been 
previously washed with alcohol. It is perhaps better to centrifuge before 
filtering. Two tenths to 0.25 cc. of a 15 per cent alcoholic solution of nin- 
hydrin is added to the clear yellow filtrate. The solution is now boiled for one 
minute and, if the reaction is positive, the solution gives the characteristic 
violet-blue color. 

Sellheim, in discussing this method, states that the Abderhalden reaction 
may only be depended upon in about 78 per cent of the cases, and the Luttge- 
Mertz reaction gives 98.7 per cent positive results. The improvement, he 
emphasizes, is entirely due to the preparation of an amino-acid-free sub- 
stratum. (Sellheim states that the commercial production of this substratum 
is being carried out by the chemical factory of A. Wolff, Bielefeld, Germany.) 

The author has had no experience with this test, but Williams states that 
as a result of inconclusive reports of others, the procedure will most likely go 
the same way as many other previously proposed tests. 

Linzenmeyer Test. — In pregnancy, the definite increase in the sedimenta- 
tion of the red blood cells occurs. Linzenmeyer suggested this phenomenon as 
a diagnosis of pregnancy. This increase in sedimentation time can be defi- 
nitely determined by the fourth month and occasionally earlier. The reac- 
tion, however, is not characteristic of pregnancy alone, but it occurs under 
other conditions when there is a definite destruction of protein, such as in 
carcinoma, various fevers, inflammatory processes, tuberculosis, etc. 

Linzenmeyer suggests that there is a variable differential point between 
a myoma and a pregnancy, when the pregnancy is supposedly of from four 
to six months’ duration. Fahraeus first emphasized the phenomenon of sedi- 
mentation time of the red blood corpuscles while Linzenmeyer was first to 
consider it as valuable in the diagnosis of pregnancy. Linzenmeyer describes 
his original technic as follows: 

Small tubes were used, which held a little over 1 cm. They were 5 mm. 
wide and the tube had certain marks. The first one was at 1 cm. From this 
point they were marked off every 6 mm.-— 6, 12, and 18. Five per cent sodium 
citrate was used to keep the blood from coagulating. Two-tenth cc. of this 
was taken and the syringe was then filled with blood up to the 1-cc. mark. 
This was then transferred to the graduated tubes. Linzenmeyer found that 
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blood serum is sufficient. The use of the rabbit for the test was first suggested 
by Friedman and later developed by Schneider. 

A. satisfactory teclmic for performance of the test with the rabbit as a 
test animal consists in one injection of 5 to 10 cc. of urine intravenously 
into a marginal ear vein. After thirty-sLx to forty-eight hours, the animal 
is autopsied or inspected at laparotomy. Changes in the ovaries are the same 
as those noted above with the mouse technic. The rabbit should be a non- 
mated doe weighing 1500 to 2000 Gm. The urine should be morning voided 
or catheterized, filtered and weakly acidified with acetic acid if necessary 
(Plate III and Figs. 331, 332). 

Another technic which is very satisfactory in the laboratory of the author 
also makes use of the rabbit with one intravenous injection of blood serum 



Fig. 331. — ^IMoclified Aschheim-Zondek test. Section of rabbit ovary from ^*positive” 
Low power. Note hemorrhagic follicle with definite border of lutein cells. 


test. 


instead of urine from the suspected pregnancy. One cc. serum is given for 
each 600 Gm. weight of rabbit. This procedure eliminates doubt as to the 
source of the test material and entails injection of a minimal amount of fluid. 

With the various technics the results are uniformly satisfactory. Ehr- 
hardt, Liese and Auer, Ammon, Frank, Goldberger and Felshin, Wiesner, 
and many others who use the mouse technic report, uniformly, 97 to 100 per 
cent accuracy. Mathieu and McKenzie and Bourg, using the rat as the test 
animal, arrive at the same degree of exactness. Friedman and Lapham, 
Beinhart and Scott, Wilson and Corner, Schneider, Brown and Soule report 
similar results with the rabbit as the test animal. 

Enlargement of the Abdomen. — One of the probable signs of pregnancy 
is the enlargement of the abdomen. The enlargement of the abdomen 
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early as the sixth week and is definitely pronounced at eight weeks. On bi- 
manual e.xamination, the isthmus of the uterus is compressed between the 



Fig. 333.— Progressive enlargement of uterus and abdomen during pregnancy. (After 

Eufinger.l 



Fig. 334. — ^Piskacek's sign. Asymmetrical enlargement of the corpus uteri. (After Eufinger.) 

fingertips of one hand in the posterior fornix and those of the other hand 
over the symphysis. By pressing, the fingertips can be practically brought 
together. The procedure is clearly demonstrated by the illustration (Fig. 318). 
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shows the comparative heights and sizes of the uterus during various four- 

By the middle of pregnancy, the fetus can be distinctly felt through the 
uterus and the abdominal wall. By pressing against certain areas, one can 



Fig. 338. — ^Maneuvers of Leopold. First 
maneuver. Determination of the fetal pole 
occupying the fundus of the uterus. The 
breech is large, irregular, and nodular; the 
head is hard and round, freely movable, and 
ballottable. 



Fig. 330. — Maneuvers of Leopold. Sec- 
ond maneuver. Palpation of either side of 
the abdomen. The back is felt as a hard, 
resistant plane. The small parts are felt as 
numerous nodular masses. Also note whether 
the back is anterior, transverse, or posterior. 



Fig. 340. — Maneuvers of Leopold. 
Third maneuver. Palpation of the lower 
part of the abdomen, just above the sym- 
physis. With a wide, firm grasp the pre- 
senting part, if not engaged, may be bal- 
lotted. 



Fig. 341. — Maneuvers of Leopold. 
Fourth maneuver. Performed only when 
the presenting part is engaged. Pressure is 
exerted in the direction of the axis of the 
superior strait. In vertex presentations, the 
cephalic prominence arrests one hand while 
the other descends deeper into the pelvis. 


have the part disappear in the amniotic fluid, to promptly return again. 
This is especially true of the head. This phenomenon is described as bal- 
lottement. In making out the fetus it is best to follow a definite plan of e.x- 
amination. For this the four maneuro-s of Leopold are usually followed. 
The first three maneuvers are carried out with the examiner facing the pa- 
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Fetal Movements. — ^From the fourth month on, one can feel the fetal 
movements on abdominal palpation. The mother has appreciated these 
movements usually by the eighteenth week. DeLee quotes Pinard in saying 
that the skilled observer may determine these movements as early as the 
twelfth week. These movements can be felt, seen, and heard. In early 



Fig. 343. — ^Roentgenogram, full-term pregnancy, vertex presentation. 


pregnancy they are felt usually as a slight flutter, whereas in late pregnancy 
they may become quite violent. 

Graham, in 1914, was able to increase the fetal movements in pregnant 
guinea-pigs very remarkably, by ligation of uterine vessels, occlusion of the 
trachea, and the inhalation of CO 2 . This author suggests that the various 
active movements of the fetus experienced by many pregnant women in the 
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Part of body. 

Primipara. 

Multipara. 

Abdomen 

Swelling long oval. 

Swelling half globular in shape 
often pendulous. 

Breasts 

Firm, first striae. 

Lax, often hanging. 

Striae 

Reddish in color, smooth sur- 

Pale, glistening, often trans- 

face. 

versely wrinkled. 

Abdominal wall 

Tight, smooth, only slightly 
thinned. 

Loose, wrinkled and yielding. 

External genitalia: 



Vulva 

Closed. 

Gaping, labia loose, pigmented, 
often have varicose veins. 

Fourchette and peri- 
neum 

Intact. 

; More or less stretched, old scars 
from old tears. 

Hymen 

Broken ring as a result of pri- j 
mary injury at intercourse. 

1 

1 

Appears as series of separated 
tags due to more extensive in- 
jury as result of labor, so- 
-called “carunculae myrti- 
formes,” 

Introitus vagina 

Dark blue covered area around 
the urethra. 

Anterior and posterior vaginal 
walls appear more promi- 
nently at introitus. 

Internal genitalia: 



Vagina 

Narrow, folds are firm and 
crested. 

Wide and folds are smooth. 

Vaginal portion of cervix 

Slightly circumscribed, and 
crested. 

Circumscribed, cylindrical. 

External os 

Closed, rounded, smooth ap- 
pearing with mucous plug. 

Gaping, transversely widened 
with the edges often full of 
small scars, occasionally for- 
mation of distinct anterior 
and posterior lips when lateral 
lacerations are old enough. 

Presenting head 

Last month of pregnancy us- 
ually as definite segment en- 
gaged in pelvis. 

Head usually movable about 
symphysis. 


study of the corpus luteum at laparotomy, that ovulation occurred in the 
intermenstrual period, approximately the eighteenth day after the first day 
of menstruation. This was confirmed by many investigators, especially 
Schroder. Most of these gave the physiologic variation as from the fourteenth 
to the eighteenth day. Robert Meyer considered the period to be from the 
eighth to the fourteenth, Grosser from the eighth to the ninth. Halban and 
Koehler felt that it usually takes place from the eleventh to the fifteenth day, 
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Mrs. Address 
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Age Para 
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Lungs 



Thyroid 
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Nipples 
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Vag. 


Progress 


Final Ex, 


Vafl. 

Reverse. 

Fig. 344. — A convenient form of pregnancy record. 

seiious matter. A routine use of the Wassermann test is better than its 
employment too infrequently. 

The examination of urine includes chemical tests for albumin and sugar 
and a microscopical examination. It should be remembered that a voided 
pecimen from a woman, particularly if pregnant, will probably contain 
leukocytes and epithelial cells. If a urinary infection is suspected it is weU 
to secure a catheterized specimen. If albumin is present the amount should 
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attention at once as it may be accompanied by pelvic deformity. Slight 
lateral curvatures are noted frequently and in man}^ instances when these 
are present the pehis will be found entirely normal. The physician, however, 
must not take this for granted but must satisfy himself in every case that no 
pehic abnormality exists. The characteristic evidences of rickets, the rach- 
itic ro5ar3' and alterations in the shape of the head and extremities, should 
always arrest the attention of the examiner. 

If the woman has borne children before, inquiry- will be made concerning 
her pretdous obstetrical history. A woman of average or more than average 
size who has delivered infants of normal size without difficulty may fairly be 
expected to have a noimal labor. If a historj’' of a difficult labor is obtained, 
particularly if the child was of average size, the possibility of pehic contrac- 
tion must be considered. The dehver^^ of a small bab3^ at a first labor, how- 
ever, does not give assurance of later normal labors. It is known that later 



Fig. 345. — Breisky’s pelvimeter. 

babies tend to increase in size and a second or third labor of such a woman 
ma}^ be difficult. 

In primiparae the head of the infant tends to come into the pehis in the 
last month. This is not so likely to occur in multiparae. Should the head 
continue to remain movable above the pehic inlet as the end of pregnancy 
approaches, the possibility of disproportion should be seriously’' considered 
if the patient is a primipara. 

Measurement of Pelvic Inlet. — ^External Measurements. — ^These are 
best taken with the woman upon her back upon an examining table with the 
hips and lower abdomen exposed. A pehimeter is required. This is sim ply 
a large calipers with the arms sufficienth^ curved so that, should the preg- 
nanc3" be far advanced, or the woman be stout, the instrument may* encircle 
the bod}’ without touching it. The model de\ised by' Breisky^' is most satis- 
factory’. 

^ The Di-btance Beiiveen the A^UeTwr Superior Spiues, or the I liter spinous 
Diameter ,— bony points are first located with the fingers, the tips of 
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marks in Doederlein^s Handbuch, this is the only measurement whicb in the 
living woman is smaller than in the skeleton. 

The anteroposterior diameter of the outlet, from the lower border of the 
symphysis to the tip of the coccyx, may be obtained with any pelvimeter. 
One arm of the pelvimeter is applied over the lower margin of the symphysis 
and the other over the tip of the sacrum, after locating it by palpation. 
A deduction of 1 cm. from the measurement thus obtained gives this diameter 
with fair accuracy. It is normally 9.5 cm. but may, by the bending back- 
ward of the coccyx, if this is normally mobile, be increased to 11.5 cm. 

The anteroposterior diameter of the outlet is divided by the line uniting 
the two tubera ischii into an anterior and a posterior sagittal diameter. 
Williams properly points out that in those cases in which information con- 
cerning the anteroposterior diameter is most desired it is of least use. Should 
the transverse diameter of the outlet be notably lessened, the pubic arch 
becomes so narrow that only a small segment of the head may enter it. The 
possibility of deliveiy, then, may depend upon the space available between 
the bi-ischial diameter and the tip of the sacrum or the posterior sagittal 
diameter. This should be taken when the transverse diameter is less than 
8 cm. Discussion of the influence of pelvic abnormality upon labor will be 
found in another chapter. 

Regular Observation during Pregnancy. — It is essential that the expectant 
mother be seen by the obstetrician often enough throughout pregnancy to 
enable him to be fully informed as to her condition. A very practical rule 
for the normal pregnant woman is to visit the obstetrician every three 
weeks up to the seventh month, every two weeks from then until the begin- 
ning of the ninth month, and from the beginning of the ninth month until 
delivery once a week. Three things should be done at each visit without e.x- 
ception. The blood pressure should be taken, a fresh specimen of uiine 
examined, and the woman^s weight observed. In addition to these indis- 
pensable items, such questions as the woman may offer may be answered. 
It is not well to give her the impression that she is being hurried. Often 
the unimportant matters consume more time than the essential ones. A 
busy obstetrician must cultivate the art of handling patients expeditiously 
without at the same time appearing hurried. 

Years of experience with private and clinical patients have fully demon- 
strated to the writer that the occasional statement that women will not come 
as frequently as this is entirely wrong. Both classes of patients will as a 
rule come readily if the reason is explained. Even if fear of some complica- 
tion may make more frequent visits advisable no difficulty is met with. 
It is the exception for a woman not to cooperate in this particular. 

A specimen of fresh urine, collected on the day of the visit, should be 
brought by the patient. Urine which has stood over night will not do. It is 
not essential that the first urine passed in the morning be brought and a 
twenty-four-hour collection is not needed as long as no abnormality appears. 
About 120 cc. or 4 ounces are needed and should be brought in a clean bottle 
with the woman^s name upon it. It should be examined for albumin and 
sugar and a microscopical examination for the detection of casts and pus 
should be made. Cellular elements are increased in number in the urine of 
pregnant women. Should the suspicion of a urinary infection arise it is well 
to obtain a catheterized specimen taken with the usual precautions as to 
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that the women to whom it was given required constant medical supervision 
lest their nutrition should be dangerously impaired. Obstetricians are aware 
that women suffering from tuberculosis, heart disease, and severe nausea as 
a rule have children of normal size. 

During the war in Europe it was noted that women whose dietaiy was 
impaired by war conditions had babies of normal size. Stoeckel says that 
under the war ration in Germany the size of babies increased a little. 

One fact which was definitely noted in Germany during the war was 
that toxemia and eclampsia appeai’cd less frequently- This was apparent 
in a number of clinics. The only striking difference in the mode of life of 
expectant mothers during war time and of the same women under the con- 
ditions of peace was tliat food was less plentiful and tliat the women there- 
fore necessarily ate less. Experience of many obstetricians since the war 
has borne this out. In the experience of the VTiter, both in active private 
practice and in the observation of the work of colleagues in a hospital service 
of considerable size, a limitation in the gain in weight of pregnant women as 
a result of dietar}^ supervision has been followed b}’’ a notable decrease in 
toxemia and eclampsia. The pregnant woman should be ad\Iscd to limit the 
gain in weight during pregnancy to 20, or at most 25 pounds. Thus is to be 
accomplished by the control of the amount of food taken. She should be 
asked to decrease if necessaiy the amounts of fats, cream, butter, and articles 
of food containing considerable amounts of these. Ice cream should not be 
forgotten- Many women are surprised to learn that an ice cream soda con- 
tains more calories than a liberal slice of roast beef. Sugar, including candy 
and chocolate, should be taken in moderation. The diet should consist 
largely of fruits, both cooked and raw, vegetables, cooked and raw, meat 
being taken moderately not more than once dail}^ It is essential that at 
least a considerable part of the fruits and vegetables taken should be un- 
cooked in order that their \Itamia content may be preserved. !Milk ma 3 ’' be 
taken in moderation but if the woman is over the average weight for her age 
and height this should be controlled. About a pint a da^^ is, as a rule, suffi- 
cient. Women are frequently ad\Ised by older women, and at times by 
phj^sicians, that large amounts of milk should be taken in order that suffi- 
cient calcium maj’^ be obtained. It is true that calcium is found in milk in 
considerable amount but the pregnant woman may obtain her lime suppl}** 
in part from green leafy vegetables, a liberal amount of wffiich should 
appear in the pregnant woman^s dietaiy. Sherman believes that the optimal 
calcium intake for the adult is 0.67 Gm. daily. A liter of cow’s milk contains 
about 1.202 Gm. of calcium. jNIcCollum and Simmonds^ point out that the 
average calcium content in the body of the child at birth is 28.3 Gm. The 
demand for lime for the bones and teeth of the developing child is great. 
In some cases the addition of calcium to the dietary'' in the form of calcium 
carbonate or calcium lactate may be desirable. The gravida should also be 
urged to take rather liberally those articles containing vitamin C. These are 
milk, oranges, tomatoes, and lettuce. The taking of milk liberally may cause 
too great a gain m weight, particularly if a tendency to weight increase 
exis^, but orange juice, tomato juice, and lettuce may be taken freely. 

ihe value of these ^Itaniin-contaiiiing articles will be referred to in the 
section on care of the teeth. 

If a woman is quite clefimtel}^ overweight the gain in weight during preg- 
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firmed by others. Leukocyte counts made in 150 consecutive cases of nor- 
mal pregnancy by Galloway gave an average count of 10,800. A knowledge 
of these facts is of importance in that, if for any reason a leukocyte count is 
made for a diagnostic purpose during pregnancy, it should be remembered 
that a slight leukocytosis is normal. 

Until comparatively recently but httle attention has been paid to hemo- 
globin estimation and red cell counts. In most clinics only those women 
who presented the appearance of a marked anemia have been so studied. 
The last three or four years have witnessed a considerable display of interest 
in this matter. Galloway,^ in his last paper on the subject in 1929, gives a 
list of forty publications which have appeared in recent years. 

In the last 222 women studied by Galloway, =<> 144, or 65 per cent, had 
hemoglobin readings under 65 Sahli units and red cell counts under 4,000,000. 
In his total series of 382 cases studied, the average hemoglobin estimations 
for the first, second, and third trimesters, respectively, were 73, 69, and 66 
Sahh units. Average red cell counts for the same women for the same periods 
were 4,050,000, 3,940,000 and 3,870,000. 

First and Goldstein,*® studying a series of 1000 clinical patients at Jefferson 
Medical School, found red cell counts of 3,500,000 or less in 47.4 per cent. 
In this same series only 16.1 per cent of the women had red cell counts of 
4,000,000 or over. These observers also found the anemia to be most marked 
in the third trimester. Their patients showed a hemoglobin of 70 per cent or 
less in 58.6 per cent, while only 12.9 per cent showed hemoglobin readings 
of 80 per cent or over. 

The results of these two series of studies justify the conclusion that anemia 
to some degree is common in pregnant women and that it tends to increase 
as the pregnancy advances. 

The anemia should receive treatment, particularly if it is at all marked. 
Galloway believes that iron and arsenic are of more value than liver, although 
the latter may be used as well. In a series of 250 patients treated for anemia 
by means of diet and iron, or iron and arsenic, he found that 74 did not im- 
prove. These were then given ultraviolet ray in addition to iron or liver. 
Fifty-one of them improved satisfactorily. 

It may be definitely stated that anemia is frequent in pregnant women. 
For a discussion of its probable causes the reader is referred to the papers 
of those who have discussed the subject, particularly Esch, Kuhnel, and Hof- 
bauer. Esch states that a destraction of red cells occurs in the placenta for 
the purpose of supplying the fetus with the necessary iron for its nutrition 
and blood formation. 

In cases in which the anemia is marked and resistant to treatment a 
differential count should be made to ensure recognition of a possible pernicious 
anemia. 

Treatment should be instituted. The correction of a pronounced anemia is 
of distinct value as an anemic woman will withstand hemorrhage less well 
than a woman whose blood is normal or nearly so. Shock is also more likely 
to occur in women whose blood is below normal. 

Lon and arsenic, liver, or liver extract, and heliotherapy may be used. 
In summer exposure to the sunlight seems to be of greater value than the use 
of lamps. When sunlight is not available the violet ray lamp may be used. 
In either case overexposure should be avoided. 



700 


OBSTETRICS AXD GYXECOLOGY 


During the earh' weeks of pregnancy no attention need be paid to the 
waist ban^ of the clothing but after the fourth month, and to an increasing 
degree thereafter, care must be taken as to constriction about the waist. 
In"so far as possible, garments should be made to hang from the shoulders. 

The use of circular gai’ters should be ad\ised against. The return cir- 
culation from the lower extremities is impeded by tbe heavy and bulk}’' 
pregnant uterus and no finther unnecessary' obstruction should be allowed to 
occur. It is possible at present to obtain in department stores garter belts 
which fit about the waist and obtain their support from the hips. These 
will support the stockings adequately and produce no impediment to circu- 
lation. 

Shoes are sometimes a problem, ^lany yoimg women say they are un- 
able to wear anj'thing but the \ery high-hecled type of shoe. It is probable 
that in many instances this is tnie, as long-continued use of shoes of that 
land may bring about a permanent shortening of the tendo achillis which 
may cause discomfort when increased tension is put upon it by the wearing 
of low-heeled footwear. ^Mien possible the pregnant woman should wear 
a low-heeled shoe which is large enough to give tlic foot entire comfort. In 
the later montlis of pregnane}' the pronunent abdoznen tends to tilt the body 
forward by its weight and to compensate for this the woman holds her body 
somewliat back of its usual angle, the so-called ‘‘pride of pregnancy/' Un- 
duly high heels tend to accentuate tliis forward tilting of the body and to 
increase somewhat the difficulty of maintaining balance. Ever}' busy ob- 
stetrician is familiar \nth the frequency with which pregnant women telephone 
to report falls. A well-fitting shoe, of proper size, is preferable to a ver}' loose 
or much worn slipper which gives the foot no support. 

As pregnancy progresses the problem of abdominal support arises. ^lany 
vigorous young women who have not been accustomed to corsets get on very 
comfortably during pregnancy uith no artificial support. Occasionally even 
these patients, and much more often multipame whose abdominal muscula- 
ture is to a greater or less degree relaxed, need some sort of support. If an 
extreme degree of abdominal relaxation is present, a heavy maternity corset 
with an additional support for the lower abdomen inside it may be of value. 
Some makers combine with such a corset a brassiere. These devices are 


excellent when much support is needed but are rather cumbersome, require 
time for putting on and taking off, and in hot weather arc too warm for comfort. 

j\Iany women, for whom these heavier supports are not needed, may re- 
ceive comfort from a lighter form of abdominal support which holds up the 
lower abdomen but does not extend above the umbilicus, or but little above 
that point, buch supports, if made of elastic material in wliich rubber is 


incorporated, tend to stretch in a short lime. They are best made of a strong 
nonelastic material, A number of these are on the market. 

Care of the Teeth. “For exery child a tooth.'*' In former generations 
this was probably more than mere fiction. It is known that decav of the 
teeth progresses more rapiffiy during pregnancy than at other times and this 
^ ^ ca\'ities exist or other defects in the enamel are present. 

^ I he first essential is a careful inspection of the teeth by a dentist. The 
private patient may go to her oxen dentist or to one suggested by the ob- 
clinic patient should have a similar inspection by a dentist 
attached to the clinic or hospital. No large hospital or clinic should be with- 
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pressure sufficient to necessitate relief by surgeiy. Should sjTnptoms caused 
by pressiu-e be present a thjToidectomy may be done. If definite trouble 
due to pressure is not present surgeiy should be deferred. 

As Mussey and Plummer have stated, the state of pregnancy demands 
increased secretion of the thjToid gland. If the gland is normal and the supply 
of iodine in the body is adequate the increase of thjToid secretion will be 
sufficient, ^^^len these conditions do not obtain disturbance of thjnroid func- 
tiou will occur. 

That an increase in the basal metabolic rate 000111*3 in the latter part of 
pregnancy appears to be accepted by most observers. According to Sandi- 
ford and ^lieeler this is due to the increasing mass of active protoplasmic 
tissue, consisting in large part of the fetal tissues and in lesser part of 
maternal structures. 

It is laiown that soon after dcliveiy the metabolic rate falls to approxi* 
matel}^ that found before pregnanc^^ or in the earl}’^ weeks of pregnancy. 

jMussey, Plummer, and Boothby'^- believe that an increase of the basal 
metabolic rate to plus 25 or even plus 30 is not necessarily an indication of 
hypertlyroidism in the latter months of pregnancy. 

Plass and Yoakam^® studied a series of 72 women through pregnancy 
and for some weeks after labor. They concluded that an ''increase occurs 
during normal uncomplicated pregnancy of approximately 15 per cent and 
that this falls to normal in the firnt few dnys after delivery. A gi*eater rise 
with slower fall to normal suggests increased thyroid actuity incident to 
pregnancy.” 

These observers believe that a small proportion of women ndth thjToid 
glands which are clinically normal have a metabolic rate over 20 per cent. 
Women who have clinically demonstrable th}Toid disease are more apt to have 
high metabolic rates. They interpret this as an evidence that abnormal 
thy'oid glands are less able to respond to the demands of gestation and 
therefore s^miptoms of abnormal fimction appear. 

They believe that “iodine given prophjdacticall^’' during pregnancy is 
apparentlj^ unable uniforml}'' to prevent gestational hypertrophy of the 
normal thyroid gland, but seems to be quite effective in preventing such a 
change in glands which are pathologically altered when pregnancy begins, 
and may actuallj’- lead to a reduction in the size of colloid goiters.” 

C. H. Davis'- studied the rclationsliip between blood calcium and thjToid 
function and concluded that no definite rclationsliip could be demonstrated 
between the two. He also believes that the administration of iodine dining 
pregnancy to a woman i\ith a noi*mal tlyToid will maintain her thyoid 
actiidty witlun nomial limits, although a slight increase may be seen toward 
the end of pregnancy. 

Physicians who work in regions in which goiter is endemic should be par- 
ticularl}’’ careful that the eiddences of thyoid abnormality do not escape 
attention. The possibility of thyoid disease should be kept in mind in any 
part of the coimtry. Iodine maj' be of distinct value in these cases. 

In seveie and intractable cases of h3’perth3Toidism during pregnanc3'', 
igation 01 even th3Toidectom3^ ma3^ be necessaty. Therapeutic abortion has 
lequen 3 been done because of h3'perth3Toidisni. The number of thera- 
peutic abortions for tliis reason should be less in the future. Adequate 
ea men o le lesser degrees of th3Toid disease and the occasional surgical 
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which is so often quoted, is scarcely better than simple guessing and is not 
advocated. 

Mental Hygiene. — “Aequam memento rebus in arduis servare mentem.’’ ’ 
Nineteen hundred years ago Horace in one of his Odes advised his friend 
Dellius that in times of stress one should keep an undisturbed mind. A quiet 
and placid mind is highly important during pregnancy for pregnancy is a 
time of physical and mental stress for the woman. She should be relieved 
of all unnecessary domestic burdens. An exacting, unreasonable husband 
is bad enough at any time but he is a curse during pregnancy. The same 
may be said of other meddling relatives. Even the mother of the patient 
may sometimes become a problem. 

Some women pass through pregnancy without any mental disturbance. 
This may be said of the majority of educated women accustomed to the usual 
measures of self-control. None the less, it should not be forgotten that some 
women are a little less stable nervously when pregnant than at other times. 
Those who are about them should try to be particularly considerate during 
this period. 

Some form of mental activity is beneficial. Household duties may help 
in supplying a useful form of physical and mental occupation. The pregnant 
woman should not become immersed in a mass of social activities or of club 
or church work. It is true that some women who are employed, notably in 
teaching or in clerical office work, may go on until far into the pregnancy 
without apparent harm. Any work should be given up as soon as fatigue is 
felt as a result of it. It is better that it should cease soon after the beginning 
of pregnancy. The society of congenial friends is often helpful. It is unfor- 
tunate that young women in their first pregnancies are often disturbed by 
gruesome tales and other obstetrical misinformation related by older women 
who are apparently unaware of their own ignorance. It is unfortunate that 
there is no way of eliminating this sort of person from civilized society. The 
physician, however, can often be of real use in allaying fears caused in this 
way, and a few moments given to explanation in the simplest language may 
give great comfort. 

Years of experience impel the writer to question the wisdom of giving 
pregnant women books which describe the pelvic anatomy and discuss the 
physiology of pregnancy and labor. It is difficult for them to gain any 
adequate degree of knowledge, and they are sometimes caused to worry 
needlessly. It is better that they refer any questions which they may have 
to the physician who may explain in simple terms as fully as may seem to 
him to be wise. For the rather rare patient who, notwithstanding the 
doctor's advice, still insists that she must read something, the best book to 
recommend is “The Prospective Mother" by J. Morris Siemens or ''The Ex- 
pectant Mother's Handbook" by Frederick C. Irving. 

Occasionally women are seen who feel that the reading of good literature 
or devotion to music during pregnancy will cause the child to become literary 
or musical. These activities are harmless, indeed may serve to keep the 
mother's mind occupied, and so may serve a useful purpose. The physician 
may regard them with an indulgent eye. Conversely, a woman was seen by 
the writer who was greatly perturbed because, as she believed that conception 
had occurred while her husband was intoxicated, she feared the child would 
inherit a taste for liquor. Fears of this sort may be allayed with entire 




712 


OHSTKTIUCS A.N'D (< VN'KCOLOCV 


growths or infhiininutory inaKses and hvimt is a gynecological rather than 
an obstetrical procedure. It may i)e of value in dirferentiation Ixitweea 
intra- and extra-uterine pregnancy. For a coin|)lete discus-ion of the technic 
and the value of tlie method the reader is referred to tlio paiMn*s of Ueukai 
PctersoiF' and Cron, and Stein and Arens.-'* ** 

For the recognition of early t)regnancy the Aschheim-Zoiidek test is now 
rapidly displacing other more comp!ieate<l and k\'*s reliable nuuhods. 

For tlie positive recognition of pregnancy by nKuUgeiu^graphy in the later 
months it is necessary that the fetal skeleton, oral least suilieient of it that 
it may be rccognimi as the bony structure of an infant, shall apjK'ur in 
the plate. The earli(*st centers of o-.-ificaiion may lx* found in the sevemh 
week in the inferior maxilla atuithe elavicle und other centers apinxir in the 
eighth and ninth weeks. All centei>; h.ave usually .apjwared by the end of the 
tlnrd month. Tlie den.-ity, iiowever. at this limt* is .-eareely ?-u(iieient u> 
make* it possible definitely to retaignixe the fetal skeleton, Hc;rner lx*lievcs 
that it is not possible to use tin* roentgenogram as a meams of positive tiiag- 
nosis of pregnancy ul less than kair aiul a half months, ’'rids is probably 
true so far as the utiruation of the method in average hamLs ia coneemed. 
Those who liave become exfKTt in oh^ttgrieal roentgenohigy ha%'c Uen 
able to demonstrate the pre.H'iice f>f a pregnaiiey earlier than this, %'^tein 
and Arens have ihanonst rated the presence of pregnancy n«uUgenoh?gicaUy 
as early as the thirleiaith wirk. In many ca.-4*s at this time, houever, 
(pnekening has occurred which would remler rr^uitgem^graphr unm*ee,-sary. 
The maternal structures, tlie uterine wall, aiul particularly tin* amniotic fluid 
interfile with the pa>vstge of the rays to such a degree tliat sati>f;ietory 
roentgenograms in earlier pregnancy are difiicuh to obtain. Some sueci\-,‘<s 
have, however, been reportial. Stein and Arens .‘-late that at four and a hall 
to five months they ar(‘ able to ^how the whole fetus on the him. In ex- 
ceptional instances only were the-e wf)rken*> ahh* to viMjali/.e flu^ fetal >keIt*lou 
prior to midterm. Tliey give mimue tiirecnoiL‘i for oluaining .-alFfacioiy 
results. 

2. To Confirm or Di.sproir Ihr yVovz/re o/ 4S‘a,>pu*A// MnUipIr / Vt /;/iU;uv/. — 
The a:-ray is uudoubiodly the nucst ^ati>fael<^ry nnahod of determining the 
pre.^cnce of a multiple pn^gnanc}'. 'fhe (ire.-enee of two fetal skeleial shadows 
is conclusive. After the .sixth nuuuh recognition sliould lx* eu>v. It is 
usually in the last trimesti^r that tlu* pliy.-^ician IkTcuues .-u^pieiou.s of the 
presence of a twin pregnancy. 1 )iagno>is l>y jr-ray is in many ca.‘^es rendered 
somewhat more difficult by the i)re>ence (>f hy<.lramniou, which in muuc cases 
of multiple pregnancy may 1 k^ marked. Wiili tin; aid ul the Fotter-Hucky 
diaphragm one should always he able to show a head after eighteen weeks." 

Ihe two heads may not .^how with t^cpial ch'arne.-s hut one skull shown 
clearly with two spinal columns is conclusive evidence. In later pregnancies 
it is usually better to take a po.'^tero-anterior and a lateral view, 'fhe two 
films will almost certainly provide enough dai.a for a diagno.-is. ^Fhe x-rav 
is sometimes useful in the diiiereiuiation between twins ami a hvdrumnion 
with a normal fetus. 


. ri't-'oiini/.cd bj' roentf'cii()''r:iphv ulihoiiiih, a-s tl. Veit 

s ated after an analysis of i:i,(Jl)U,0Ub deliverie.s in whfeh triplets occurred in 
the ratio of the necessity does not often arise. 'I’lio recognition of 

three fetuses depends on tlie visualination of iliree I>ead.s or three vertebral 
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of distinct value in enabling the obstetrician to decide the question of im- 
mediate section or a test labor to be followed b^^ section later if neces5an^ 
Defoimities may be present, in the study of which a film ma 3 ' be a useful 
addition to the usual measurements. 

5 The TaJ:ing of Pelvic Measurements . — number of workers have 
described methods of arri\ing at exact pehic measurements hy the use of 
z-rav. In 1S96 Albert of Dresden experimented with roentgenological 
meiiuiation and was followed in 1S97 by Budin and Varnier. Following 



Hg. 356. — Vertex presentation. (Michael Reese Hospital) 


them a number of writers have attempted it. Among the later w’orkers 
Thoms, Homer, Chamberlin, and Johnson mav^ be mentioned. 

!Many of the methods described are too complicated for practical tise as 
rnost of them require more or less mathematical calculation, in some instances 
of a complicated character. The method of Thoms'* of Yale is probabh' 
the simplest and most practical. He uses a screen composed of squares of 
lead 1 chl wide, leaving small intervals between the rows of squares which will 
appear upon the plate as lines. After taking an exposure of the pelvic inlet 
upon one nhn, the screen of small lead squares is placed under the target 
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7 To Show Progress during Labor . — ^Warenkros of Berlin and Weibel of 
Vienna a^ost simultaneously in 191S demonstrated the mecbam'sm of 
hbor bv a series of and described minutely the process as they observed 
it Since then the x-rav has been used by a number of workers to demon- 
strate progress during la'bor. Its application is lifted but it may be used 
occasionaUv to determine engagement in a case of relative contraction. Its 
chief use up to the present time has been as a method of research. 

S. For Diagnosis of Posiiion of the Child When This Cannot AdeqmUhj 
Be Done Othencise.—When the position of the child is in doubt, as for ex- 
ample, when the physician beheves that palpation suggests the presence of 
a breech but is not sure, the question may be settled by a fito. The same is 
true of transverse and oblique positions. In this group of cases the roent- 



Fig. SoS. — Transverse presentation. ( .Michael Eeese HospitaL) 

genogram is sometimes of real service. The presence of face and brow pres- 
entations mav be demonstrated upon the film. 

The use of roentgenography before cesarean section is being uridely em- 
ployed. This obviates the exceedingly painful error of performing abdominal 
section and delivering a monster. It is a procedure which should be highly 
commended. *“ 

Plenties, ^liller, and Duane report a series of 21 cases in which an 
opaque solution was injected into the amniotic sac in order to mcrease the 
contra* L between the letal structures and the surrounding amniotic fluid by 
causing the latter to ^ve a denser shadow on the film. Thev used a solution 
of Hrontium iodide^ 0.75 Gm. to 1 cc,, injecting about 7.5-15 cc. A needle 
IS introduced into the uterine cavity through the abdominal wall, the en- 



718 


OBSTETRICS AND GYNECOLOGY 


These statements apply only to the normal woman. If any abnorm^ 

condition exists you will be told. , -u, ^ ' 

These suggestions should be followed. I cannot be responsible for your 
well-being if they are not. They apply to every pregnancy whether it is the 
first or the tenth. All pregnancies are equally important from the stand- 
point of the care required. j j. 

You are asked to read these instructions carefully and often. Do not 
be influenced by the statements of friends and relatives, which are rarely 
accurate. 

Exercise —You should get a moderate amount of recreative exercise eveiy 
day, preferably out of doors. 

You should spend at least two houi’S in the open am every day, weather 
permitting, and you should spend some tune out of doors each day regardless 
of the weather. 

The amount of exercise you can take mil be determined a great deal by 
what you have been accustomed to before pregnancy. The principal thing 
is to avoid exhaustion. One's vitality decreases as pregnancy advances. 

Violent exercise such as tennis, riding, and swimming are to be avoided. 
Golf may be played moderately; nine holes is as a rule sufficient. 

Ordinary housework may be done up to the onset of labor. It not only 
affords proper exercise but keeps one's mind occupied. 

Dress. — Your dress should be simple and protective. Avoid overex- 
posure and clothing that does not permit one to meet sudden changes of 
temperature. 

All clothing should if possible be supported from the shoulders after the 
fourth month. 

Avoid overwraps in hot weather such as are used to hide the appearance. 
They only tax your strength by causing you to become overheated easily. 

Use the shoes to which you are accustomed but with no high heels. If 
your feet enlarge during pregnancy buy larger shoes. Do not wear old or 
soft-soled shoes or bed-room slippers. 

Round garters, or anything wiiich constricts the legs, are not advised. 
They have a tendency to obstruct circulation, especially that of the veins, 
and may produce swelling or varicose veins. 

General Habits. — One should be quite regular in all habits. A military 
type of life promotes health in any individual and is strongly advised during 
pregnancy. You should lie dowm for an hour after lunch each day. You 
should avoid irregular eating, social engagements requiring late hours, and 
responsibilities where haste or considerable energy is necessary. You should 
not permit your condition to worry you but you should at aU times regard 
yourself as being pregnant and not expect to do the same things that other 
women are doing. 

Diet. Your habits of eating need be changed very little. Eat the things 
to which you have been accustomed or the things you like. Taste promotes 
digestion. Avoid cravings for peculiar types of food, however. 

Avoid overeating. One needs no more food than usual. Filends may 
te you that you are feeding two and to eat more, but this is seldom neces- 
tends to throw an added burden on the kidneys and bowel 
w c are aheady being taxed to capacity. The average pregnant w^oman 
gets along very well on from 1200 to 1800 calories a day. 
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LIST or Foots a-NT 


Eood. 

Apple Cbate^---” 

Apricots ^st^ed) ‘ • 

••••’• 



Bacon tnie^ 

Banana, • ' • 

Beans.^d^^y^nned)..-----'’ 

®"^^’EdFma (cooked) 

Bma (fresh) 

(boiled) 

Beans, naA> 

Beans, string • 



e«>‘‘':';m:'.'. 


1 
1 


Calorics. 

150 

94 

200 


Vo cup 

19 

5' 3" pieces 

12 

5 3'' pieces 

100 

1 

75 

3 slices 

100 

. 

105 

14 cup 

79 

14 cup 

150 


j - . ^ ^ ^ 

faKed.V. ■. . . • ■ Vreefroni fat) - • • ■ 






Beef (luisceu^- 
“Reef, 

?eef , Hamburger 

Beef stew.. •••• 

®®®^u^es (canned) 

Blackberries (fre-n^ 

■ 

Bran flakes — ■ ■ 

. 


Vicup 
14 cup 
Vicup 

1 large slice 

U cup 
iball 
1 cup 
cup 


56 

353 

21 

21 

160 

90 

100 

300 

47 

50 


prau — 

Bread: _«.fier biscuit 

Baking 

Bran • 

pTencbroU 

* ‘ 



VAiite..---; 

'^ole v;beat 




3ru5seis — 

Butter..;. *■ 

Buttermilk.---** 

Cabbage (ravrl-.-** 

Cake, Angel food.. 

Chocolate 


Bruit . - . 

plain 

Sponge ■ ' * 

Cantaloupe * * * 

Carrots 

Cauliflov^er 

Ca^nare...•- 

Celerj^ Ccookedl 

Celery (lav?) 

Cheese, cottage - 

Cheese souffle ■•••■■ 

Cherries (stoned) - 

Chicken 

Clams 

Cocoa. . . 

Consomme ^ 

Corn 


. ^euP 

30 

. ) 4 cup 

24 

1 cup 

25 

■ ■ . . 14 cup 

100 

2 

50 

1 slice 

100 

1 

75 

1 slice 

75 

1 slice 

75 

X slice 

75 

1 slice 

16 

1 stalk 

21 

. 54 cup 

79 

1 pat 

70 

. 1 glass 

16 

. %cup 

uo 

1 slice 

200 

1 slice 

200 

^ 1 slice 

150 

* 1 slice 

200 

^ ^ 1 slice 

40 

* 1 piece 

46 


31 


81 

1 tbsp. 

15 

14 cup 

10 


30 


90 


320 


100 


20 


125 


50 


150 


25 


100 
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successful use mineral oil, one dessertspoonful or tablespoonful after each' 
meal. Experience will show the amount you need. 

During the last month of pregnancy, if constipation exists, a mild cathartic 
may be needed. Liquid aromatic cascara, one or two teaspoonfuls at bed- 
time, is often sufficient. This may also be taken in tablet form. A. saline 
cathartic should be used only if needed. 

Teeth. — You should have your teeth inspected early in pregnancy by 
your dentist. They are more apt to decay during pregnancy than at any 
other time. 

The quantity of calcium in one^s blood varies between very narrow limits 
and if your teeth have a tendency to soften and decay you may be benefited 
by additional calcium in your diet. 

Any work that your dentist deems advisable can be done. All cavities 
should be cared for. 

If you are advised to have a tooth removed because of infection it may 
be and should be extracted regardless of the pregnancy. A local anesthetic 
is preferable. 

Baths. — Warm baths may be taken. 

Do not take hot or cold baths. They may have some tendency to cause 
miscarriage. 

Do not sit in the water while bathing during the last three weeks of preg- 
nancy, because there is danger of unsterile water entering the vagina. Nothing 
should enter the birth canal during that time. 

Leg Cramps and Pelvic Pain. — You may be bothered frequently with 
cramps in the legs or with pains and cramps in the lower abdomen or pelvis. 
This is especially true in the latter weelcs of pregnancy. They are generally 
due to the pressure of the baby in the pehds, contractions of the uterus, or 
softening of the pelvic joints. 

A change of position frequently helps. Remove your corset and lie down. 
The knee-chest position for a short time may help. If the pain occurs in the 
evening take a walk of four or five blocks and follow nith a tepid bath just 
before you retire. 

Backache is generally due to too much physical exertion, faulty posture 
due to high heels, or lack of proper abdominal support. 

Do not confuse these cramps and pains vfith labor and remember that it 
is possible for labor to be premature. 

Massage also helps many times to relieve leg cramps and backache. 

Corset. — If you have never worn a corset you may not need one during 
pregnancy. This is more apt to be true in first pregnancies than in succeeding 
ones. 

If you have any discomfort due to lack of support or persistent backache 
you should wear one. They are usually needed about the fifth month. 

The corset should be made to order or well fitted. It should be applied 
while lying down. A corset is not worn to conceal the enlarged abdomen but 
to support it. 

Varicose veins appear frequently for the first time during pregnancy, or 
may become worse if already present due to the pressure of the pregnant 
uterus which hinders the venous circulation. 

Elastic stockings are of use in certain cases. A few small strips of ad- 
hesive may be placed over the veins once a day. That will tend to break up 
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After Leaving the Hospital. — The return of the uterus to the normal non- 
pregnant size and weight requires eight weeks at least. Your activities 
during tliat time must be with that fact in mind. 

If j^ou live in a house remain on one floor until the baby is three weeks 
old. During the fourth week, until the baby is four weeks old, you may go 
downstairs once daily. 

During the first week at hourc lie down lialf of the day. During the 
second week lie down two hours dail}'. 

At the end of four weeks you may go out, taking short rides and walks 
which may gradually bo increased until at the end of eight weeks you will 
probably be back to full activity. 

You may drive a car at the end of siN weeks. 

If the uterus tends to assume a backward position the knee-chest position 
should be taken twice a day for ton minutes each time. You should lie on 
your face also as often as possible. 



Fig. 3 . 50 . — Kiicc-chcst jwsition. (lOcLtv, “Principles of Ohslctrics.") 

Tub baths may be taken at the end of the third week. Showers may be 
taken a week earlier. 

Report any severe bleeding or any painful lumps in the breasts, particu- 
larly if accompanied by fever. 

Final examination will be made eight weeks after labor. 

Clothing for the Baby. — The following list is taken from “Nurserj' Guide 
for Mothers and Nurses’’ by Dr. L. W. Sauer. 

Three to G double-breasted undershirts, size 2 (silk and wool for cold, 
cotton or silk for warm weather). 

Three to G knitted nightgowns, with draw-string (double weight for cold, 
single weight for warm weather). 

Three slips (cotton or nainsook). 

Three petticoats or skirts (flannelette, cotton or linen). 

Two dresses, 2 pairs white silk hose. 

Twenty-four flannelette diapers (for cold weather). 

Forty-eight birdseyo cotton diapei-s (20 x 40 inches). 
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for prolonged periods is not advocated because continued compression of the 
tureteral rnucosa ma}^ be harmful. Shaw^^ has shown that retention of the 
ureteral catheter for periods longer than sLk hours may be followed by damage 
to the tissues of the ureter with possible later stricture. Lavage of the kidney 
pehis through the ureteral catheter has been advocated, the usual anti- 
septics which have been used being silver nitrate, ^ to 1 per cent, and mer- 
curochrome, 2 to 5 per cent. It is altogether probable that the beneficial 
effect of the ureteral catheterization is due- to the improvement in renal drain- 
age, and only to a minor degree, if at all, to the use of the antiseptic. If the 
n^e is hea^Tly laden with pus the renal pehis may be gently washed out 
throuo-h the catheter with normal saline solution until the fluid returns clear. 
This lessen the danger of obstruction of the catheter. Catheterization 
of the ureter may be repeated if needed. 

[Most cases of pyelitis of pregnanc 3 ^ are controllable in this manner. 
Occasionally^ if high fever persists, spontaneous abortion takes place, the 
fetus having succumbed in utero to the effects of high temperature. If im- 
provement does not follow treatment, and high fever and renal pain persist, 
therapeutic abortion must be done. With energetic treatment, making use 
of all possible resources, this is rarely^ nece5sary^ In case treatment fails, 
continuation of the septic process may’^ cause serious damage to the Iddney’^ 
and this should not be allowed to take place. 

Emptying of the uterus is usually^ followed by’' prompt improvement, the 
obstruction at the vesical end of the ureter being relieved. In the majority 
of cases it is probable that complete return to normal occurs. Kretschmeri 
believes that the dilatation of the kidney’’ pelvis and of the ureter during 
pregnancy is only’’ temporary' and that it retiums to nonnal after the termina- 
tion of pregnancy’’. It is probable that in the majority of cases this is so but 
etidence exists that, particularly’’ in severe cases, some more permanent changes 
in the urinary' tract may^ persist. Gardner and Hoerner,® in a series of 27 
cases of py'elitis of pregnancy' studied for periods ranging from four to thirty- 
three months after pregnancy^ found dilatation of the ureter in 8, or 44.4 per 
cent. Corbus and the author,^ in a series of 13 cases of serious pyelitis of 
pregnancy’’ studied for two weeks to four years after pregnancy’’, were able to 
demonstrate hy’’dro-ureter and hy^dronephrosis. 

It seems wise to advocate, especially in cases of serious infection of the 
kidney’ during pregnancy, that investigation of the urinary tract be carried 
out after the termination of pregnancy’’ in order that abnormalities in the 
urinaiy tract which remain may’’ be recognized and adequately treated. 

Details of py’’elography and other methods of study of abnormalities at 
the urinary tract will be considered in Chapter XCWII. Further information 
as to their treatment will be found in Chapter XCWI. 
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Sure^® has shovm that in vitamin A deficiency there is produced a sterility 
which he believes is identical with that produced by the absence of vitamin 
E. The diets used in Sure’s experiments contained an abundance of vita- 
min E. He found that during the stage of resorption of the pregnancies the 
animals developed a marked ophthalmia. 

Vogt^ has observed that pregnant women on a diet deficient in vitamin A 
are likely to deliver abnormally developed and dead babies; by feeding cod 
liver oil and irradiated yeast these disturbances are largely prevented. 

All observers (Jackson’*) have found that vitamin A is essential for the 
maintenance of the body resistance to infections of all kinds and in its absence 
every organ or system of the body may become inimlved in an infectious 
process. Mellanby and Green-” have shown that highly concentrated vita- 
min A used in the treatment of puerperal sepsis has given excellent results. 
Burton and Balmaim concluded from their investigations that there is no 
prophylactic value in administering vitamin A during pregnancy for the 
prevention of a subsequent puerperal sepsis. Cramer* emphasized the value 
of vitamin A as a prophylactic agent against infections entering the body 
through the mucous membranes. 

Vi tamin B (Complex). — ^In considering this vitamin it is necessary-, be- 
cause of the older literature, to consider the %ntamin B complex, which is 
composed of a growth-promoting and antineuritic factor, -vitamin B, and a 
growth-promoting and antipellagra factor, vitamin G. 

The effect of diets low in -vitamin B (comple.x) has been determined, as 
regards its effect upon sterility in the male rat, by Funk and Douglas,’* 
Allen,* Parks and Drummond, and others, who have shown degeneration 
of the testes in the presence of this deficiency. It is probable, however, that 
many changes in the male testes were due to a deficiency of vitamin E, as 
shown by Mattill’* and Evans.” Evans and Bishop’” have shown that diets 
low in vitamin B (comple.x) reduce the vitality of the female rat to the point 
where ovulation ceases, but that this function will return upon adequate 
feeding. 

Aron and Gralka* have shown that vitamin B (complex) is not stored to 
any extent by the growing organism. 

Evans and Burr” have shown that vitamin B is essential during lactation 
and that about five times more is needed than is required in the nonpregnant 
condition. Sure*® has demonstrated that at least three times the amount 
of ^'itamin B (complex) necessary for growth is required during lactation. 

Moore and Brodie*’ have described pyloric obstruction and hemorrhage 
m the newborn as well as an increased tendency to postpartum hemorrhage 
in the mother with -vitamin B (complex) deficiency. 

Jackson,’* in a review of the recent work on vitamin B (comple.x), has 
shown that in its absence from the diet there is atrophy of the ovary or testes 
and abnormal anatomical changes in the adrenal, thyroid, parathyroid, 
hypophysis, and th3rmus glands. Anemia, due to atrophy of the hemo- 
poietic structures, has been found by many observers, though this was 
somewhat variable. 

There has, as yet, been no specific studies made as to the pertinent factors 
concerning gestation in this deficiency. 

. Vitanfin C. Ingier” found that guinea-pigs placed on a diet deficient in 
vitamm G m the early stages of pregnancy deUvered stillborn young which 
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may occur during slight movements of the body, after touching the uterus, 
and, in fact, often appear quite spontaneously. Buram^ explains this in- 
creasing irritability on the basis of molecular changes in the protoplasm of 
the hypertrophied muscle fibers/’ 

2 . Some investigators, among them Keiffer,^^ Keilmann,^^ and Knupffer,^ 
have held that the onset of labor was brought about by the gradual formation 
of the lower uterine segment. The increasing distention of the lower uterine 
segment is thought to produce a pressure upon the neighboring ner^^es and 
upon the cervical ganglion. 

3. It is believed by many that during the last weeks of pregnancy certain 
degenerative processes take place in the decidua which are characterized by 
deposits of calcium and fat. As a result of these degenerative changes there 
is a partial separation of the product of conception from the wall of the 
uterus, thus causing it to act as a foreign body for the time being and giving 
rise to uterine contractions. 

Investigations carried out by Williams^^ show that, under normal con- 
ditions, these changes do not occur. It can be demonstrated that, in the 
later months of pregnancy, those septa which surround the glandular spaces 
of the spongy layer of the decidua become very thin. Some investigators 
maintain that these septa rupture frequently during the last weeks of preg- 
nancy and that thus the ovum becomes separated from the wall of the uterus. 
Others can find no evidence of such rupture, at least, until the third stage 
of labor. 

4. That uterine contractions were stimulated by an excess of carbon 
dioxide in the blood was demonstrated by Brown-Sequard^ in 1853. Wigger^^ 
demonstrated that the presence of carbon dioxide in a concentration of 5 
per cent in the inspired air is in many instances followed by exaggerated con- 
tractions at the time of labor. Leopold^^ and others have claimed that there 
is an increased “venosity” (increase in carbon dioxide content) of the placental 
blood due to the thrombosis of the decidual vessels, and as a result of this 
there is an irritation of nervous centers. 

However true this may be it would be difficult to explain the onset of 
labor at term on this basis; for, according to Williams,^^ though sometimes 
such a thrombosis of the decidual cells may be found, it is not customary 
to find it in the majority of uteri at term. Also, such a thrombosis ma 3 ’’ occur 
early in the pregnancy, and still the pregnancy progresses to term. Ivehrer^^ 
maintains that an increase in the carbon dioxide content of the placental 
blood has no effect on the uterine contractions. 

5. There are many who still adhere to the supposition of Galen that the 
onset of labor is caused by the gradual dilatation of the cervix which, in 
turn, is caused by the pressure of the presenting part. During the course of 
routine prenatal examination of patients it can be demonstrated not infre- 
quently', especially in multiparae, that there is some dilatation of the cervix 
for days and even for as long as two or three weeks prior to the onset of labor. 
Certainly this theory will not explain the onset in cases of breech or trans- 
verse presentation. 

6. One of the oldest theories put forth as an explanation of the cause of 
onset had as its basis an analogy between the uterus and any other hollow 
viscus found in the body. It has been believed by many investigators that 
when the uterine distention had progressed to a certain point, the walls of 
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Fontes,^^ in his studies of the causes of the onset of labor, considered 
it a complex phenomenon. His experiment in which he injected defibrinated 
blood into the two horns of a guinea-pig uterus-^ne with the blood of a 
woman in the first stage of labor and the second with defibrinated blood of 

a man showed an increased amplitude in contraction in the first comm 

He concluded that there was an oxytocic substance in the maternal blood 
hating its origin in the developing otnim and that when its concentration was 
suflacient uterine contractions were induced. 

There has alwavs been some discussion as to the role which the central 
nert^ous system pla\^ in the onset of labor. Kurdinowskt',^' Kehrer,-- and 
Kruieo'er and Offergeld^ have demonstrated that labor may occur and may 
end spontaneously quite independently of any central nert^ous system con- 
trol, central and spinal centers being absent. It has been obseiY^ed that in 
patients who have had destructive injuries to the lower portion of the spinal 
cord the onset and progress of labor is normal and painless. 

When it was foimd that the extract of the posterior lobe of the pituitaiy- 
gland had oxytocic properties attempts were made to induce abortion or 
premature labor by injecting the extract into patients. Success was not 
obtained in inducing abortions but it was found that the extract became more 
and more efficient the closer to term the injections were made. Knaus,^ 
following his experiments with pituitrin on pregnant rabbits, came to the 
conclusion that in the early months of pregnancy' the presence of hormone 
from the corpus luteum made the uterine musculature refractoiy^ to pituitrin. 
However, he believed that the successful induction of labor in the latter 
part of pregnancy was due to the fact that the corpus luteum gradually dis- 
integrates and therefore the inhibiting effect of its secretion is no longer 
present. Here, again, we revert to the “hormonar' theory. 

Hofbauer,'^ in 192S, showed in his experiments on excised strips of uterine 
muscle that sodium gl 3 'cocholate causes a cessation of contractions which 
can quickh' be restored b^" pituitrin in the nonpregnant animal. However, 
as the pregnancy’' progressed in the pregnant animal, larger quantities of 
sodium gh’cocholate are necessarA' to inhibit contractions and smaller quan- 
tities of pituitrin are necessary to restore the contractions. Thus, we see 
again confirmation of the fact that as pregnane^’ progresses the uterine 
musculature becomes sensitized to the action of pituitrin and perhaps to 
other substances. The problem will probably' be solved eventual^ along 
these lines. 

While we ma}- be able, some time, to explain the cause of labor as due 
directh’ to the action of some hormone on the uterine musculature, it is 
quite possible that some one or more than one of the man}' causes which have 
been mentioned above may be an additional factor. There is much research 
still to be completed on this problem. 

^ Force Exerted by Labor Pains. — arious methods have been used in an 
effort to determine accurately the force which is exerted by labor pains. It 
h^ been estimated to vaiy- an^nvhere from 577 pounds to as little as 4 pounds. 
Lndoubtedl}', there has been gross exaggeration in some of the results ob- 
tained, for it has been shown that a force of 120 pounds would tear the child's 
head from its bod\'. 

Eehrer Sclia'tz,^ and several other investigators introduced a rubber 
bag into the uterme cai-ity, the upper pole of the bag being in close contract 
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pregnant organ. S^mchronous with the &st appearance of the tenia in the 
mi(Sme there comes into view^ an orbicular structure sunrounding the Inser- 
tion of the tubes, as ^vell as a pale zone in the midline of the posterior aspect 
of the low'er uterine segment. These phenomena are most striking w’hen the 
operation is being performed imder spinal anesthesia/' 

I\y, Hartman, and KofP w^ere able to study and record for the first 
time the manner in wiiich the w'ave of contraction passes over the parturient 
uterus simplex of the monkey. They found that elhptical, concentric weaves 
of contraction pass medially from a constantly quiescent area slightly ventral 
and cranial to the insertion of the tubes to meet in the midline and cranial 
border of the uterus, passing caudall^^, invohdng the lower segment and 
finally the cervix uteri. After the contractions reach the midline they follow^ 
the conducting bundle which ’was described by Hofbauer.-^ The placental 
site is less involved by the contractions than the remainder of the uterus. 
They presume that a similar action characterizes the human uterus. 


FORCES CONCERNED IN LABOR 

The Uterus at the End of Pregnancy . — ^Yhen term is approached the 
uterus is found to be di^dded into two portions; the corpus which is a thin- 
w^alled, soft, muscular sac varpng in thickness from 5 to 7 mm. to ’which 
is attached the relativel^^ small cervix. The latter seems shorter especiall}’' 
in its anterior portion, ’which is due both to the normal anteflexion of the 
utei'us as 'anil as to the profound changes which the ceiwdx undergoes during 
pregnanc3^ These changes, first clearl^^ demonstrated b^^ Stieve"*^ and con- 
firmed bj’’ subsequent investigators, consist in a remarkable hypertroph}^ 
and proliferation of the cer%dcal mucosa so that it comprises at least one half 
of the entire structure, converting the greater portion of the cei'vLx into a 
honeycomb-like organ filled with enormously h3'^pertrophied glands con- 
taining mucus. In addition, the h3^pertrophied muscle fibers are actually 
decreased in number, the connective tissue becomes more embiyonic in t3’’pe, 
and the structure outside the canal contains large vessels, especiall3^ veins, 
w^hich give the organ somewhat the character of erectile tissue. The result 
of these changes is to convert the cervix into a relativel3’' thin-w’alled struc- 
tiu’e, 3 to 5 cm. in length, the canal of ’which is filled with thick mucus. At 
the low^er end is the external os and at the upper the internal os. In pri- 
miparae the former is small, barel3^ admitting the tip of the finger, while in 
multi parae it is patulous, permitting the entrance of the finger up to the 
internal os. 

Formation of the Lower Uterine Segment. — Earl3’' in labor the uterus 
becomes differentiated into two portions: The upper, contractile portion 
w’hich becomes increasingl3^ thicker and shorter as labor progresses; and the 
low’er uterine segment w’hich is a thin-walled, baglike structxme; noncontra ctile 
and passive in character. The two are connected b3’' the contraction ring 
w'hich is easily palpable in labor and w’hich rises higher and higher in the 
abdomen as labor progresses. 

Following the monumental descriptions of Braune^ and BandF the 
origin of the low'er uterine segment wns for 3^ears the subject of serious de- 
bate, some investigators claiming that it was derived entirely from the 
cer\nx, and others maintaining a dual origin, partl3^ ceiwical and partl3’’ 
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Changes in Fetal Ovoid. — The change in the contour of the fetal ovoid 
during labor plays no small part in the facility of exit. Schatz"^^ and Lars^^ 
first directed attention to the fact that the contractions of the uterus bring 
about the dilatation of the cervix thi’ough the force exerted equally in all 
directions on the amniotic fluid but plays no part in the descent of the pre- 
senting part. However, when the membranes rupture there is usually not 
sufficient fluid remaining in the uterus to prevent contact between uterine 
wall and fetus. Lars^^ showed that in such cases the force is applied directly 
to the body of the child. The lateral shortening of the uterus causes a 
straightening out of the vertebral column making it somewhat rigid and 
permitting the contractions of the fundus to be transmitted through the spine 
to the presenting part. Olshausen^ maintains that even in the presence of 
the normal amount of amniotic fluid such a mechanism is the rule, since 
more than the normal amount of fluid is required to separate the fundus 
from the upper pole of the fetus. This view is concurred in by Schroeder,^^ 
Bumm,9 Wahl, *^9 and others. It has been fm'ther reinforced by the a:-ray 
studies of Warnekros.^ The amount of lengthening of the fetal ovoid is 
estimated by Schi’oedert^ to be 5.5 cm., while Olshausen^ states that it may 
reach as much as 13 cm. 

Changes in the Vagina and Pelvic Floor. — The structures constituting 
the vagina and pelvic floor undergo profound changes dming labor, which 
consist chiefly in their conversion into a dilated canal of sufficient size to 
permit the exit of the child. These changes are somewhat facilitated by 
certain preparatoiy alterations which occur in pregnancy. Thus, Kiistner^- 
has shown the marked hypertrophy of the muscles and connective tissue of 
the pelvic floor and vagina and Stieve^^ has demonstrated the increased 
vascularity of the parts. 

After the ruptiue of the membranes the changes in the vagina and pehic 
floor are brought about chiefly by the dilating effect of the advancing present- 
ing part. As descent proceeds the bladder and adjacent tissues in the 
anterior part of the pelvis are drawm up behind the symphysis pubis. On 
the other hand, the levator ani muscle with its superior and inferior fascial 
coverings, together with the other structures in the posterior pelvis, are 
forced downward and forward. The vagina is stretched correspondingly so 
that it loses its rugae and becomes a thin-walled muscular tube, the cir- 
cumference of which is that of the presenting part of the fetus. The rectum 
is flattened against the sacrum and levator ani and when the perineal body 
reaches its maximum of distention the anus gapes widely, revealing the 
anterior rectal wall. 


THIRD STAGE OF LABOR 

Separation and Expulsion of the Placenta. — The placenta is normally 
implanted on either the anterior or posterior wall of the uterus with its 
lower margin well above the internal os. Following the delivery of the child 
• the uterus contracts downward, obliterating the uterine cavity and reducing 
the area of placental attachment to such an extent that the placenta becomes 
much thicker. As a rule, separation of the placenta does not begin until 
^veral minutes after the birth of the child, although the investigations of 
Warnekros^ and WeibeP^ would indicate that separation is begun earlier 
than was formerly thought. 
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Ihiiican..^' on the other hand, stated that more n-equently separation 
beams at the placental margin and the structure becomes rolled upon itself 
in the form of a cylinder its long axis parallel to that of the uterus. In 
this mechanism the placenta presents at- the outlet by one of its margins and 
is usuallv bom maternal surface nrst. Duncan’s mechanism is also charac- 
terized bv slight but continuous bleeding which begins soon after the child 
is delivered and continues throughout the third stage. 

These two mechanisms of placental separation and extrusion were gen- 
erallv accented until the interesting studies of Wamekros^ and WeibeP^ 
appeared in 191S and 1919. Independently these two investigators injected 
radio-onaoue substances into the placenta through the vessels of the cord 
immediateiy after the birth of the child and studied the third stage of labor 
by raeans of me -r-ray. In general, they agreed that separation of the 
riacenTa beoins within a few nionienrs after the delivers* of the c h ild, that the 
eonrractioiis of the urems and nor the renoplacental hematoma brings about 
ihe seDaration, that the placenta invariably leaves the bod\^ of the uterus 
bv its maririn and that the mechanisms of SchtQtze and Duncan had only 
TO do with the birth of the placenta and not with its separation. These 
investigations, while valuable, cannot be entirely accepted because it is well 
known that the injection of the placental and cord vessels with fluid under 
pressure alters considerably the normal mechanism of placental separation. 

There is much diversity of opinion as to the relative frequence' of the 
TWO methods of separation, !Most of the German authorities state that 
Schulize's mechanism is the more frequent while by the English authorities 
Duncan's views are generally accepted, Williams^ states that the mechanism 
of Schulize is the more frequent, certainly as regards the actual birth of the 
placenta, and DeLee” is in accord with this view. The frequency of the 
two mechanisms seems to be considerably influenced by the clinical manage- 
ment of the third stage of labor, 

IVhen the placenta and the membranes have been expelled the uterus 
contracts down into a hard, thick-walled pear-shaped mass, the fundus lying 
well below the umbilicus. The organ is normally so well contracted that it 
is pale and anemic, and the ruptured vessels at the placental site are com- 
pressed to the point of obliteration of the iumina. This is accomplished by 
pressure on the vessels as they traverse the interlaced bundles of uterine 
muscle, 

THE CLTvICAL COURSE OF LABOR 

The actual onset oi labor is usually preceded by a period of prodromal 
Signs and ^■mpioms. Descent of the presenting part into the pelvic inlet or 
“iigmening has usually occurred; in primiparae, three to four weeks before, 
and in multiparae, from a day or so to a week or more. This change is easily 
recognized by the patient who is conscious not only that her waist is lower 
lower aodomen is more pendulous^ liere is an accomDanying 
Aciief from upper abdominal pressure and an increase in pelvic discomfort 
and pressure on the bladder. Abdominal palpation shows that the fundus 
m ine ULerus nas descended to the position it occupied at the thirty-second 
01 ^^^gnancy and the presenting part has become fixed in the superior 
The vamnal secretion has become more marked and is often blood- 
»-mgcr , so-ealicd snow," This is due to the dislodgement and expulsion 
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the entire promontory- lies anterior to the sj-mphysis and has only soft tissues 
opposite it. The pekic contraction ring begins only when the fetus has 
passed the svmph^-sis and becomes enclosed within the lateral bony walls. 
For these reasons the true conjugate is in no sense a measure of the pehic 



Fig. 372. — Pelvis of one of the larger antelopes (Xilghai). Illustrating the greatly 
increased obliquity of the true conjugate. Pchus is dra«n as though the anhnal t^ere in 
the upright positioin 



Fig. 373. Pelvis of the chimpanzeej showing the approach to the human t%‘pe still with 
increased obliquity of the true conjugate. 

^e, since the dimculty in passage lies in the vertical dorsoventral diameter. 

e torn 01 the pehic inlet is onl}- of importance so far as it concerns the 
vertical diameter. 

The mechanism of labor in quadrupeds depends upon the form of the pel\-is, 
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Such a passage would oppose no obstacle to the descent of the fetus even 
at its bony segment, where, by reason of the mechanically perfect fit of the 
"parts, the fetal head would pass unliindered, being opposed only by the elastic 

muscles and fascia. i i u i i 

In this ideal pelvis the length of the symphysis would be decreased as 

much as compatible with the factor of safety, the sacrum would be of e.xactly 



Fig. 374 . — Ay Forces acting upon a quadruped pelvis. Fi, Force along vertebral column 
and sacrum. F;, The opposing pressure of the femora upon the pelWs. FR, The resultant 
of the two forces acting on the long body of the ilium. R, The forces acting upon the 
monkey pehis. Fi, The push downward and backward upon the sacrum. F:, The opposing 
thrust of the femora, FR, the resuU;mt force acting to twist the body of the ilium outw*urd 
and forward. C, A diagnimmatic section through the human pelvis at the sacro-iliac 
articulation. Fi, The force exerted by the posterior s;icro-iIiac ligament, pulling the pos- 
terior margins of the ilia together and forcing the acetabular ends apart, the sacrum acting 
as a fulcrum. Fs, The force exerted b}' the push of the femora inward. FR, The resultant 
of the two forces acting on the weakest portion of the iliac body iuid tending to curve it 
outward, D, Longitudinal section throvigh the sacro-iliac articulation. (^lodified from 
Owens.) F], The weight of the body pushing downward. F-, The upward thrust of the 
femora. FR, The resultant of the forces, tending to bend the ilia upward :md forward at 
their weakest portions. 

the same length, the promontoiy would be absent, and the pelvic cavity in 
its entirety would lie in a plane horizontal to the long axis of the mother and 
fetus, with possibly a slight slope downward anteriorly. It is noteworthy that 
the pelvis just described would, by reason of the absence of all inclination, 
prevent the process of internal rotation. Such rotation is at best a com- 
promise on the part of nature to compensate for the obliquity of the human 
pelvis, necessary for the maintenance of the upright position, and in itself is 
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The explanation of the marked preponderance of vertex presentation is 
quite simple. The fetal head articulates with the spinal column at the oc- 
cipital condyles, which lie on the posterior aspect of the skull, about two 
thirds of the head being anterior to this articulation as against one third 
lying posterior to it. If the head be in the usual “military” position with 
respect to the trunk, it is obvious that when uterine contractions begin to 
e-xert their force upon the fetal trunk, this force is transmitted to the head, 
which is thrust downward into the pelvic brim. As soon as the head meets 
with resistance of the bony pelvis and the soft parts lining the inlet, it begins 
to flex, since the anterior end, being much the longer end of the lever, yields 
to the pressure sooner than does the short posterior end of the same lever 
arm. As a consequence, complete flexion occurs fairly rapidly and the head 
passes the pelvic inlet with the chin in contact with the chest, the vertex 
first (Fig. 375). 

In order that the head may traverse the pelvis without undue difficulty, 
it is absolutely necessary that flexion be maintained. If the fetal head be 
scrutinized (Fig. 376) it is seen that the smallest diameter from above 
downward is the suboccipitobregmatic of 9.5 cm. If now, the head be in com- 
plete flexion (Figs. 377-380) it presents an almost circular outline of 9.5 cm. 
diameter for passage through the bony pelvis. Only in complete flexion is 
this ideal presentation possible. 



Fig. 375. — ^Diagram illustrating the cause of the frequency of vertex presentations. (Hirst, 

^'Text-book of Obstetrics.”) 

The level of the birth canal where flexion occurs varies greatly. In prim- 
iparae, where the head early meets the resistance of the tense lower uterine 
segment and the undilated cervix, the movement occurs early, and is syn- 
chronous with engagement. When the pelvis is roomy, the soft parts re- 
laxed, and where no disproportion exists, as in many multiparae, the head may 
descend well into the pelvis in practically the ^ ^military' ^ position, flexion 
only taking place when the resistance of the pelvic floor is encountered. On 
the other hand, in contracted pelves where considerable disproportion exists, 
exaggerated flexion may take place before the head can enter the pelvic 
brim. 

The fetal back lies anteriorly by reason of another manifestation of the 
law of accommodation. The maternal lumbar spine presents its convex 
inner surface toward the uterus and the flexed fetal spine is even more con- 
vex on its outer aspect. Naturally, two convex surfaces have but a small 
point of contact, so that the fetal back slips laterally to the maternal spine, 
and tends to slide forward, permitting the fully movable limbs to adapt them- 
selves to the forward bulge of the maternal spine. 

With the mother in the erect position and moving about, the fetal back 
naturally tends to occupy the roomy anterior position of the uterine cavity, 
especially if the abdominal walls be slightly relaxed. 
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and second, the thrusting forward of the rectum and sigmoid into the pelvic 
cavi^. which tends to decrease the left oblique diameter of the brim and also 
to pu^ the left side of the uterus forward, carrying with it the fetal back 
and head. Tne position of the back is, of course, that of the head, there 
beinn normally no imequal tension of the neck muscl^, so that the occiput, 
most usuallv enters the pelvis anteriorly and to tne left, O.L.A. 





377. Fig. 37S. 

, o77“354). — ShoTving dinerence in artiiude 
pitsentaiioiis- (WiHLiiiis, “Obsieiric^,'^ 


Hg. 379- Fig. .350. 

of fetus in renex, sinciput, brow and face 
D- Appleton and Co., F^iblishers.) 


If the resistance of the bony pehis be taken into consideration, it would 
at nrsT appear that the descending head should enter the brim in the wide 
transverse diameter of this portion of the pehis. but a glance at the diagram 
(Tigs. 351, 3S2) will make it clear that the greater width of the tran5\’erse 
diameter of the brim is present in bur a narrow space just anterior to the 
sacrum, the inward ciming rami of the pubes and ischiae sharply decreasing 




Figs. 


:>5I 


Fig. SSL 

and SS2. — Diagrams 
of the superior strait. 


Fig. 3S2. 

showing why the head does not engage in the transverse 
GVilliams, "Obstetrics,” D. Apnletonand Co., Publishers.) 


the width of the brim in its anterior asT>ecr. Therefore, for practical piirj>oses, 
the available transverse diameter is one which bisects the conjugata vera and 
i:? on the average about 11 cm., f. e., a eentimeier shorter than the oblique 
diameter, wnich latter is a more perfect oval and into which the head will nat- 
urally descend when impelled by the uterine contractions. 

^ The steps in the progress oi the mechanism of labor in a vertex nresenta- 
uon are as follows: 
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The reason for this variation is not quite clear, but it is probably due to the 
greater tonicity of the abdominal muscles in primiparae, as well ;is to the 
greater frequenc}’' and intensity of the painless uterine contractions of Braxton- 
Hicks, during the later months of a first pregnancy. After engagement has 
taken place, the fetal head lies deeply imbedded in the pelvic inlet, the head 
fairly straight on the shoulders, with the sagittal suture lying almost midHVjr’ 
between symphysis pubis anti sacral promontory. In such position the head 
is said to be in synditiain or tnjnclilic. In multiparae especially, where the 
abdominal muscles are rela.\cd anti the belly is pendulous, the uterus and its 
contained fetus fall forward, the sagittal suture approaches the sacral prom- 



Fig. — The hrad en^.iging. Beginning Intend flexion of the head on the body. 

The anterior pariettil bone impinging upon tiie syinpiiy.'is. Begitining anterior ru-tTi- 
elitism. 


ontory and the parallelism between the occipitofrontal diameter of the head 
and the plane of the pelvic brim is lost. Under these circumstances the an- 
terior parietal bone presents at the pelvic inlet rather than the vertex, and 
the head is said to be in anterior asijncUtisin. This observation is credited to 
Naegele, \Yhence the term ^‘Naegele^s obliquity.’^ In primiparae, and women 
with firm abdominal walls, the uterus is pressed closely to the spinal column, 
conditions the sagittal suture may present anterior to the 
^ midline of the pelvis, closer to the symphysis, so that the posterior parietal 
bone enters the pelvic inlet first (Figs. 3S3-3S6), This is known as posUrior 
asynclitism. Certain liters believe that asjmclitism of one form or the 
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other is the usual position in tvliicli tli6 head enters the pehds, but it is prob- 
anv marked disturbance of the relation of the sa^ttal suture to the 
middle line of the pelvic brim is pathologic. The pelvic ca\-ity has been 
described as a curved cylinder (Figs. 3S7-3S9), the posterior concavity (the 
anterior wall of the sacrum) measuring 12 cm. in length and the anterior 
conca^•itv (the posterior aspect of the sjTnphj^sis) measuring 5 cm. It is 
obvious that if all parts of a body passing through the pehis are to reach 
the outlet at the same time, its posterior portion must descend faster than the 
anterior portion in the ratio of 12 to 5. This purpose is achieved by the 
Lateral fle.-don of the child’s head, the sagittal suture remaining ever midway 
between sjanphysis and sacrum, the posterior parietal bone descending more 
rapidly than the anterior, the whole process being termed -‘sj-nclitism.” 



Fig. 3S7. — The pehac inlet with diameters. (DeLee, “Principles of Obstetrics.”) 


In considering the engagement of the flexed head in the pelvic brim, one 
must take into account another phenomenon by which such entrance and 
subsequent passage is much facilitated, namely molding. The head of the 
fetus at term is rounded, the vertex of the cranium of an almost spherical 
form, obviousl3’ not well fitted to be thrust through a curved and resistant 
canal. The constantlj’ recurring force of the uterine contractions slowly 
driving the vertex into the pelvis causes the cranial vault to 5ield to the 
presure of the surrounding pehic walls, with the result that the bones com- 
prising the vault override each other sometimes to a marked extent. This is 
possible because ossification of the cranial sutures is incomplete, the connec- 
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bo<^a5', edematous swelling of the soft tissue overljing the cranial bones. 
This swelling is called a ca-put succedanewn and is located upon the most 
dependent portion of the head, usually the inner surface of the parietal and 
the anterior part of the occipital bones (Fig. 392). The swelling is due to an 
infiltration of the subcutaneous connective tissue and of the tissues beneath 
the o-alea, with a serosaaguineous transudate, accompanied by ecch^-moses in 
the skin and hematomas of varjing size in all lajRrs of the scalp. According 
to Ehrenfest, it is now generally assumed that the caput is the expression of 



Fig. 3S9. — ^Sagittal section of pelvis showing diameters (Hodge)- C-V., Anatomical conju- 
gate; C.V.O., obstetrical conjugate; C.D., diagonal coujugate. 


the difference between the atmospheric and the intra-uterine pressure, greatl}’’ 
increased during each uterine contraction. The location of the caput is 
naturally directly’' dependent upon the position and presentation of the child 
during labor and can therefore be utilized immediately after birth to deter- 
mine what variety of mechanism of labor was operative. Following flexion, 
moldmg and engagement, the head, impelled by the force of the uterine con- 
traction acting upon the fetal spinal column, begins to descend in the p>elvis. 
In prinuparae, if the vertex has entered the pelvic brim several weeks before 
the onset of labor, the head lies much lower in the pelvis than among mul- 
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3. The Tolimtaiy conuaction of the abdoii^al muscles. 

4. The straightening and extension of the fetal spine 

\5 descent proceeds, flexion becomes more marked, the force of the uterine 
contraction acting to thrust down both sinciput and occiput into equal 
resistance, the longer lever arm of the sinciput being detained while the occiput 
descends. ^ The purpose of flexion is obvious, there being presented to the 
biith canal a -suboccipitobregmatic diameter of 9 cm. with a circumference of 
31 cm. as opposed to an occipitofrontal diameter of 11 cm. with a circum- 
ference of 35 cm. 

Internal rotation is the turning of the head from the oblique into the 
anteroposterior diameter of the pehis, and represents the most marked differ- 



Fig. 392. — Caput succedaneum at birth; its disappyearance three and ten days later. (Wik 
hams, ‘'Obstetrics,” D. Appleton and Co., Publishers.) 

ence between the mechanism of labor in man and the lower animals. In the 
latter the long, wedge-shaped head of the fetus, without frontal prominence, 
and the extreme inclination of the pehris permit the head to slide through the 
long anteroposterior diameter without twisting or rotation. In man the de- 
velopment of the forebrain with its high frontal bulge and the reduction of the 
oblic^ty of the pelvis renders it necessary" that the head should enter in 
one diameter ^the oblique, and leave in another — the anteroposterior (Figs. 
393-396). Intemal rotation begins when the most dependent portion of the 
ead meets the resistance of the pelvic floor and the cause of the movement 
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has caused great debate among obstetricians. The older view was that the 
shape of the pelvis alone determined the turning, inasmuch as the superior 




Fig. 396. With the shoulders unengaged they rotate in an atypical mechanism over- 
rotating and engaging in the left oblique diameter. 

strait presents a long, transverse diameter and the interior strait a long an- 
teroposterior one. However, when the coccyx is displaced backward in labor, 
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the spine of the ischiuni, as being the dominant causative factor in this phe- 


nomenon. 

The upper portion of the pehnc floor represents a cun-ed plane running 
forward, downward, and inward. These directions, therefore, are imposed 
upon any movable body impinging upon the pehic floor and impelled by a 
force from above (Fig. 397). 

In addition to these inclined planes of the pelvic muscles and fasciae, 
there is the contour of the bon 3 ^ pelvis which practically’- follo-ws the same 
direction. The spine of the ischia projects sharpty into the lumen of the pehis 



Fig. 399. — ^Action of an unevenly flexible cylinder when forced through a curved. 
p:issage. The cylinder A has a flat steel rod at X A’. This rod cannot bend on the edge, 
only on the flat. Therefore, in order to accommodate itself to the cur\’e of C, it must rotate 
the cylinder A. Note the direction of the arrows. (DeLee, ‘Principles of Obstetrics.”) 


and anterior to the spine, the sides of the pehis curve gently downward, for- 
ward and inward, thus forming a part’ of the lateral inclined plancs. 

The pelvic floor, or that portion of it composed of the levator ani muscle, 
forms a sort of trough or sling down which the occiput slips until it is directed 
under the pubes, the long axis of the fetal head adapting itself to the long axis 
of the trough in which it lies, z. e., anteroposteriorh^ It has been shown that 
the occiput is generally^ lower than the sinciput, owing to the flexion of the 
head, and therefore it is the first portion of the fetal ellipse to meet the re- 
sistance of the pelvic floor and to be impelled along the lines of the pelvic 
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Disengagement, Extension, and Birth of the Head. Internal rotation 
being completed, the sharply flexed head reaches the vulva and then under- 
goes another essential movement, that of extension. At this time the oc- 
ciput is under and beyond the pubis, the nape of the neck l3dng under the 
arch of the pubis and the forehead has passed beyond the coccyx. Now the 
resultant of two forces, the pressure of the uterine contraction from above 
and the elastic resistances of the musculofascial shng forming the pelvic 
floor from below, begins to act, and the parietal eminences being held firmly 



Fig. 401. — Movement of extension and disengagement. (DeLee, “Principles of Obstetrics.”) 


by pressure of the lateral fibers of the levator ani near the pubis, the chin 
leaves the chest, the occiput appears in front of the pubis, the brow greatly 
distends the outer portion of the perineum and is born by continued exten- 
sion, the bregma, forehead, nose, mouth, and finally the chin escaping over 
the greatly stretched anterior aspect of the perineum. Lnmediately after 
birth the head falls forward, the chin coming into contract with the anal 
region (Fig. 401). 

Restitution. As soon as the head is born in an L.O.A. the chin rotates 
slightly to the mother^s right, the sagittal sutures resuming the oblique po- 
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asmuch as the movement is a spiral arc beginning as soon as the occiput 
meets the resistances of the upper segments of the pelvic fasciae, at the level 
of the ischiatic spines, and continuing until the turning has been completed 
at the vulvar outlet. In general, it may be stated that the greater the dis- 
proportion and the more imperfect the flexion, the lower in the pelvis will 
rotation occur. 

In a small proportion of cases the occiput, instead of rotating anteriorly, 
will turn in the opposite dii’ection and finally come to rest in the hollow of 
the sacrum. The reason for this anomalous motion has not been established 
definitely but it does occm' frequently in the presence of funnel pelves, and 
also when deflexion is a prominent factor. Under these conditions the greater 
fontanel occupies a lower position in the pelvis than does the small, and con- 
sequently the former first strikes the plane of the pelvic floor and is directed 
forward, downward and inward, the occiput so being directed backward. 

An interesting experiment has been conducted to demonstrate the action 
of the inclined pelvic planes. The head of a fetus was repeatedly forced 
tlirough the pelvis of a female cadaver and it was found that as long as the 
integi’ity of the pelvic floor was preserved, the occiput rotated anteriorly, 
but when the muscles and fasciae were stretched and torn from many repe- 
titions of the maneuver, the occiput either failed to rotate at all or turned 
backward toward the sacrum. 

Mechanism When the Occiput is in the Hollow of the Sacrum , — ^There are 
two methods by which delivery may take place: First, the head is thrown 
into extreme flexion, with an enormous increase in the occipitomental di- 
ameter, the chin is pressed firmly against the neck and the fetal body becomes 
a rigid cylinder, which cannot accommodate itself to the sharpl}’' angulated 
birth canal, which later must either stretch greatly or tear, to permit the pas- 
sage of the unbendable fetus. Under such circumstances descent, under 
powerful uterine and abdominal contractions, continues until the occiput is 
forced either over or through the lacerated perineum, after which the brow 
and face appear under the symphysis, the head being born in extension. 

A second mechanism may occm* in the more deflexed cases. Here the 
forehead becomes the point of direction, descent continuing until the brow 
appears at the vulva, the glabella lying under the pubis. The occiput now 
escapes over the perineum by partial flexion, the long occipitofrontal diameter 
of the head usually producing extensive laceration, after which extension oc- 
curs, the brow, face, and chin successively slipping out from under the pubis. 
The remainder of the mechanism is that of anterior presentation. 

The Mechanism of the Third Stage of Labor. — The birth of the placenta 
and membranes comprises two distinct mechanisms, separation of the pla- 
centa from the uterine wall, and extrusion of the organ. Separation does not 
begin until after the birth of the child, the placenta remaining firmly fixed in 
situ until after this event, the intra-uterine pressure being an important factor 
in maintaining this relationship. During labor there is a slight decrease in 
the area of the cavity of the uterus due to its contraction, and the placenta, 
accornmodating itself to this smaller site of attachment, becomes thicker, its 
margins rounded. At this time there is probably a slight separation of the 
central portion of the placenta from the uterine wall vith rupture of the vessels 
f ^ small hematoma behind the center of the organ. When 

e child has been delivered the uterus is gi'eatly decreased in size, and the 
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THE CONDUCT OF NORMAL LABOR 

By Joseph L. Baer, jM. D. 

Chicago, III. 

The procedures described in this chapter are based in general on the 
methods taught and used by the author at the ]\Iichael Reese Hospital, in 
Chicago. 

Deliveries are still, for the most part, conducted in the home, though 
it must be conceded that any delivery may become a highly specialized 
surgical procedine. For tliis reason it was determined to emphasize the 
hospital point of ^dew in the hope that those responsible for delivery in the 
home would approximate, as closely as conditions might permit, the principles 
and practices set forth here. 

The armamentarium for use by the physician in the home should include 
suflScient gloves and enough instruments to meet an}- problem short of 
mutilating operations and cesarean section. 

The home equipment should include the conversion of the bedroom into 
a dust-free and spacious deliveiy room. Good lighting is important. The 
bed can be reiaforced with the traditional Honing board under the mattress 
and there should be a sufficiency of sterile supplies, boiled water and hand 
basins. 

"When possible, a medical assistant trained in anesthesia should be avail- 
able to remaiu with the patient and assist in the actual deliveiy, if neces- 
sary. 

Asepsis. — The greatest single factor which converts an otherudse normal 
deliveiy into a pathologic problem is infection. Injur}^ to the budh canal 
occiHS in every deliver 3 \ These traumata may be gross or infusible; they 
may involve the external genitalia, the vaginal tube, the cer\dx and its 
attaclunents, and lastly and perhaps most important, the placental site, 
in every instance a potential atrium for infection. It is accepted medicolegally 
that a normal healthy woman may go tlu*oiigh labor udthout any vaginal 
examinations, surroimded b}^ all the safeguards and care afforded by the 
best maternities, imder the guidance of a well-trained obstetrician, and yet 
may die of septicemia arising in the birth canal. Nevertheless, the extreme 
rarity of such an occurrence justifies an insistence on eveiy measiue aimed 
at the prevention of infection. For tliis reason those who come in direct 
contact with a woman in labor must avoid the transmission of any type of 
infection to the parturient. Both ph3-sicians and mu*ses in obstetrics must 
at all times aim to keep their hands free from contact with pathogenic 
oiganisms. In addition the}^ must scrub their hands ^igorousl}’' prepara- 
tory to caring for the patient. Furthermore, the}^ must guard themselves 
against the nose and throat infections which may be the source of an 
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This observation has no direct bearing on the conduct of^ normal labor 
but may serve to forewarn the existence of a placenta praevia cesaria and 
should, therefore, be included in a routine abdominal examination. 

The state of the cervix is the most significant single index of the progress 
of labor. Because this is so, and because the vagina offers easy access to 
an investigation of the condition of the cervix, untold numbers of women 



Fig. 407. — Engagcjiient detennined by abdominal palpation. The largest transverse 
diameter of the fetal licad, the biparietal, is just through the jilane of the inlet. Note that 
the portion of the fetal head which is still above the pelvic inlet converges under the ex- 
aminer’s hands. Therefore, the hands closely applied to the fetal head will likewise con- 
verge upward. 

have been subjected to unlimited vaginal examinations more or less carelessly 
carried^ out by midwives and physicians and have paid for this alleged 
obstetrical carefulness with their lives or with yeam of invalidism. 

Rect^ Exammation. — ^The introduction, by E. of the rectal method 

of examination in the conduct of labor ranks as one of the major advances 
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and, converseljs that the percentage of pelvic infection is definitely decreased. 
There appears, however, to be practically no difference between group 



Fig. 409. — Effacement of cervk. Complete obliteration of the cervico-uterine angle on the 
vaginal surface. The edge of the external os is thin. 

examinations vaginally and group examinations rectall 3 ^ If then, as most 
workers agree, the rectal examination is only 90 per cent efficient for diagnosis 



Fig. 410. Effacement of cervix. The edge of the external os is thick but the cer- 
vical canal no longer exists and the cer\ico-uterine angle is obliterated. Effacement is 
complete. 

and if ^ is especially inadequate for abnormal and pathologic cases, it would 
seem t at one vaginal examination is desirable in every labor, particularly 
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Thi^ is spoken of as emag^ment, since it signifies that the greatest transverse 
diameter of the head, the biparietal diameter, has passed the plane of the inlet. 

The importance of recognising engagement abdominally or from below 
is deserving of reiteration. Engagement in the primipara, the unknown 
quantity obstetricaUv speaking, signifies diat the fetal head has successfully 
pa^ed the first natiiral barrier, the bony ring or inlet of the true pelvis. 
This obstacle is not only the first but the most frequent and perhaps the 
most serious of all the Ifindrances to the uneventful progress of labor. 

Descent is a cardinal movement in the mechanism of labor. However, it 
is not^t steadv dotvnw:trd progression. Once the head is fully engaged it 
tisually maint^s that level until dilatation and effacement of the cer\ix 

are completed. ^ 

:^\onengagement of the fetal head at the onset oi labor m the prumpara 
is by no means imusual or necessarily pathologic and is not indicative of a 



Fig. 412. — The HilU^ iiiipresisioii m;meuver. The head is directed into the pelvis by 
pressure on the fundus of the relaxed uterus. The level is determined by rectal exami- 
nation. 


disproportion bet\Yeen the head and the inlet. In a niajorin^ of these patients 
the fetal head nill be found engaged after a few hours of labor. In this type 
of patient disproportion may be ruled out by either the ^^lueller^ or the Hillis’^ 
maneuver. In the original ilueller maneuver the j>atient was anesthetized, 
a finger inserted into tlie vagina and the other hand used to make down- 
ward pressure on the fetal head to determine whether it would enter the 
pelvis. If the head reaches the spines of the ischium, there is no disproportion. 
If it enters the pehis to a lesser degree, there is some disproportion which 
must await a test of labor. This information may be obtained equally well 
by rectal instead of vaginal examination, and usually \\ithout anesthesia. 
Hillis recommends downward pressure on the fimdus rather than on the 
fctal head, combined with rectal examination. The uterus must be relaxed. 
Thejnethed is practically painless, requires no special skill, and no anesthesia 
in 95 per cent of patients. 

In the multipara the fetal head is usually fotmd at the inlet rather than 
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Subsequent rectal examinations may be carried out at any time during 
the course of labor without jeopardy to the patient. It must be pointed out, 
however, that here, as in other branches of surgery, brush or too frequent 
manipulkion of any part may result in injuiy. Ulceration of the rectal 
mucosa may be produced and anal fissures may result. As the cervix dilates 
and the examiner seeks more information concerning the presenting part, 
the temptation is great to thrust the tip of the examining finger into the 
domain of the lower uterine segment. Between the rectal finger and the 
lower uterine segment there is the rectovaginal septum which is very thin 
at this distance above the perineal body and can easily be invaginated into 



Fig. 414. — Technic of rectal examination. Completion of the examination. Anal region 
cleansed by downward sweep of the gauze. 

the lower uterine segment by the tip of the finger. This means that all the 
flora, both pathogenic and nonpathogenic, contained within the vaginal 
tube, are carried into the zone of the lower uterine segment and massaged 
into its walls with a vigor depending on the intensity and frequency of the 
examinations. For these reasons subsequent rectal examinations during the 
course of labor should be limited in number and vigor, their chief function 
being the determination of the state of the cervix and the level of the head. 

Vaginal Examination. — In private practice, where the pelvic conditions 
are known in advance, the obstetrician may well content himself wath 
abdominal and rectal examinations, holding vaginal examinations in reserve 
for such indications as may arise. 
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of the internal application of mercurochrome or other antiseptics, if widely 
promulgated, might result in an increased morbidity rather than a decreased 



Fig. 4 15. — Drai)ing the jjaticat . The patient has l)cen scrubbed, is resting on a heavy sterile 
absorbent [)ud and sterile leggings have been tied in jdaec. 

one. The favor with which the procedure has been received justifies con- 
tinued investigation. 



Fig. 416. Patient completely draped. This draping is identical for vaginal examination 

or for delivery. 

It is desirable to cover the patient as quickly as possible after the prepara- 
ion or vaginal examination, as the prolonged exposure is frequently the 



808 


OBSTETRICS AND GYNECOLOGY 


to eighteen hours in the primipara and ten to twelve hours in the multipara. 
This is the most trying part of the confinement for the patient, attendants, 
and obstetrician. As the contractions become increasingly severe, frequent, 
and prolonged, the endurance of the patient is taxed and her morale is under- 
mined. Unaided she is no longer able to combat successfully this drain on 
her physical and moral stamina. Modern obstetrical practice requires that 
she be aided in so far as possible without jeopardizing the safety of mother 
or child. 

The presence of the obstetrician is ordinarily the most important factor 
in accomplishing these ends. However, the exigencies of practice and the 
occasional untoward effect of a too constant attendance on the patient 
justify the habit of most obstetricians of absenting themselves from primip- 
arae during the greater part of the first stage of labor. The patient should 
be encouraged to remain active for as long as the pains will permit. Walking 
and sitting are preferable to bed rest. After the patient has been prepared 
and it is definitely determined that she is in true labor, she should remain 
within the premises in which she is to be confined. If the membranes have 
already ruptured, she should be required to wear a sterile vulvar pad, not 
merely to absorb the flow of liquor amnii, but also to avoid the contamination 
from without while she is ambulatory. After the fetal head is engaged, 
usually at the beginning of labor in primiparae and soon after the onset of 
labor in multiparae, there is no longer danger of prolapse of the cord. If, 
however, the fetal head is fixed in the inlet and it is desirable to have the 
patient walk, a fii’m abdominal binder should be applied with the purpose 
of maintaining the fetal head firmly against the bony ring of the inlet. When 
the head is floating and the membranes are ruptured, the binder should be 
applied but the patient must be kept in bed until the contractions have fixed 
the head. 

The state of the bladder is a matter of prime importance throughout 
the conduct of labor. Failure to empty it frequently may result in delayed 
engagement or rotation, a separation of the bladder from the pubovesico- 
cervical fascia, a partial destruction of the fascia with a resulting cystocele 
in the puerpera and undue bleeding in the third stage. For these reasons 
the patient should be encouraged to urinate at least every two hom’s, even 
though it is true that as labor advances the patient’s intake is diminished, 
water is lost by perspiration, and the accumulation of urine in the bladder 
is lessened. However, inspection of the lower abdomen may reveal a begin- 
ning distention of the bladder of which the patient is sometimes unable to 
reheve herself because the urethra or bladder outlet is compressed between 
the fetal head and the symphysis pubis. In such instances it is desirable 
that the patient be properly scrubbed and catheterized. The soft rubber 
catheter is the safest type of instrument for this purpose. Glass catheters 
may break within the bladder or urethra, and the metal catheter, if used 
to overcome some resistance, can result in more or less severe traumatization 
of the urethral mucosa. If difficulty is encountered in passing the rubber 
catheter because of the compression of the urethra, the patient must be 
prepared as for a vaginal examination and the index finger insinuated between 
symphysis and impacted fetal head just lateral and parallel to the urethra. 
With the finger held in this position the urethra is released from its com- 
pressed state and the catheter readily enters the bladder. 
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if labor becomes prolonged. The addition of carbohydrates in any form will 
tend to prevent acidosis. 

Analgesia and Anesthesia, — The subject of relief of pain has run the 
whole gamut, from the dictum of the most educated members of the public, 
when ether and chloroform \Yere first advocated, that woman was meant 
to suffer the pangs of labor, and that drugs to relieve her were heretical, to 
the opposite extreme of complete oblivion for the mother from the beginning 
to the end of labor under the influence of morphine and scopolamine or 
barbituric acid derivatives. 

Chief among the factors which have shaped the development of analgesia 
and anesthesia in labor is the fact that labor is a variable period which may 
properly extend from a few to twenty-four hours or even longer, being in 
this respect totally different from the requirements of analgesia or anesthesia 
in ordinary surgical procedures. Since the most uneventful labor may at 
any time develop a pathologic aspect which demands immediate operative 
delivery, the use of drugs whose effect is long continued and not removable 
is a questionable procedure. Moreover, the woman in the final hours should 
receive only such anesthetic drugs or chemicals as will permit of the deliveiy 
of the fetus free from any effects of such drugs. From the standpoint of the 
progress of labor in its eai'ly stages, it has already been indicated that it is 
desirable when possible to keep the patient ambulatory. For these reasons 
relief should be obtained at appropriate intervals during the fii'st stage 
rather than continuously. The problem may, therefore, be properly divided 
into first-stage and second-stage treatment. 

Two drugs stand out as preeminently useful in the fh'st stage, morphine 
sulphate and chloral hydrate, A full dose of morphine, from to \ grain 
hypodermatically (O.OlO to 0.015 Gm.), will give the patient almost com- 
plete relief of pain and a definite rest for a period vaiying from two to four 
hours. Chloral hydrate has a synergistic action on the cervix when given 
with the morphine. Administered per rectum in doses of 20 to 30 grains (1.3 
to 2 Gm.), it definitely accomplishes a more rapid relaxation and dilatation of 
the cervix. Its effect is most noticeable when the cervix is apparently resist- 
ant and still less than one half dilated. The morphine may be repeated if a 
second rest period is deemed necessary. It should be emphasized that mor- 
phine must never be administered hypodermatically when it is probable that 
labor will terminate within two or tliree hours, as it takes at least that long 
for the maternal organism to oxidize the morphine. This will avoid the 
birth of a narcotized infant. On this basis morphine would ordinarily not 
be given after the cer^dx is two thirds dilated in primiparae and one third 
dilated in multiparae, since in the latter one or two contractions may com- 
plete the dilatation and drive the fetal head out. 

Experience has convinced those responsible for the conduct of most of 
the important clinics of the world that the disadvantages of early morphine 
administration mth repeated and even carefully regulated doses of scopola- 
mine are greater than the advantage of the amnesia which this method aims 
to produce.^ The disadvantages are that the method is successful in not 
more than 75 per cent of patients, that there is always the risk of delirium 
in which the patient either contaminates herself or must be actually restrained, 
that there is a definite retardation of the second stage with an increase in 
the number of operative deliveries, that the newly born infant not infre- 



S12 


OBSrSTHICS AXB GYXECOI.OGY 


Dains, must be regarded as a potential respiratory irritant. When neitier 
ethvlene nor nirrous oxide is available, ether should be the method of choice 
for 'second-stage analgesia and terminal anesthesia. 

The administration of chloroform vapor has been generally discarded 
because of the proved deleterious enects of the drug. 

CONDUCT OF THE SECOND STAGE OF LABOR 

‘The average duration of the second stage is two hours in the primipaia 
and from a few minutes to one and one-hair hours in the multipara. The 
first dimculrv' experienced by the attendants is the determination of the 
time when the first stage has ended and the second stage has begun. Obstei- 
ricallv, the definition is precise: the first stage has ended when the cervix 
is fuilv enaced and completely chlatedL Clinicali^'', the behavior of the 
patient is regarded as a further indeXj in that with the commencement of 

second stage and the advancement of the fetal head, pressure is now 
exerted on the ganglia of the sacral plexus and the cervix, and the patient 
responds by voluntary expulsive enorts. However, the multipara who has 
learned that her enons seemingly hastened the te rm i n ation of labor, may 
bear down prematurely. The fetal head is violenth' thrust against the par- 
tiallv' dilated cervix, resulting in lacerations of the cervix and of the pubo- 
vesical fascia. 

Rupture of the membranes occurs ordinarily at or about the rime of 
complete dilatation of the cervix. Exceptions to this, howev'er, are numerous 
since, in many instances, rupture occurs at the beginning or even preceding 
the onset of labor. In others the membranes bulge through the partiallv’ 
dilated cervix and remain intact long after the cervix is fuUy dilated, the 
fetus occasioiially being bom with a caul. Rupture of the membranes, 
therefore, is not reliable as a criterion for the end of the first stage of labor. 

There is only one way in which a certain diagnosis of the onset of the 
second stage of labor can be made, and that is bv^ rectal or v agirctl confirma- 
tion of complete dilatation. 

Occasionally, and most commonly in multiparae, the contractions are 
vigorous, rectal examination indicates complete dilatation, the head is at 
the spines but labor does not progress. While there are numerous types 
of pathology which may hinder ‘the normal progress of labor, a vaginal 
exammanon is quite likely to reveal the anterior lip of the cervix incarcerated 
£>e tween leial head and symphysis, markedly edematous and becoming 
steadily more so. If this swollen rim of cervix is pushed upward with two 
fingers, and held up continuously during one or two contractions, it will 
slip ov*er the head and the head will promptlv' adv’ance. 

When complete dilatation is deSnitelv’ established, and not until then, 
is it proper to encourage the parturient to begin her bearing-down efforts. 

For the proper application of these enorts the patient, and particularlv' 
tne primipara, must be instructed to concentrate her expulsive efforts toward 
^ if were attempting to overcome the resistance of 
a uimcult ev'acuation. :^he should be instructed to keep her hips and feet 
in contact with the bed, her knees fiexed and widely' separated, and her hands 
gmsping a suitaole hold placed alongside her hips or above her head on which 
according to the technic preferred. At the same time 
she should be told that her efforts will be more effective if she wiU hold her 
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enzssred, to prevent n rush of liquor from carrying the cord vdth it. There- 
sh^ihe Ec^or is released gradually, the abdominal hand using the head 
25 a nlu^ Som above and the vaginal hand against the vulva acting as a 
plug from belovr. 

A technic of controlled rupture of membranes may be employed 

in the mulnpara triih an unengaged head in vrhom dilatation is almost 
ccmnlete and in tthom the membranes are unusually tough, 

INIention has been made previously of the value to the pamnient of the 
availability and oecasionai presence of her accoucheur. As labor advances 
it becomes more and more essential that he remain constant^ available to 
his naiient. In the mulnpara in tigorous labor it is well known that labor 
mav advance from 3 to 4 cm. dilatarion in the first stage to complete dilatation 
and visibilitv of the feiai head in one or two connacnons. Young piimlparae 
in the ODiimiini age of eighteen to twenty-two may pass ihrougn tne second 
sia 2 :e so rapidly as to catch the inexperienced physician unawares. 

Treatment of me Perineal Body. — The adaprahilin’ of the structures 
in the Delvic fioor is remarkable in that it provides for the passage of so 
large a bulk as the normal fetal head and a subsequent functional restoranon 
of the vaainal tube and its supporting musculature and fasda without damage, 
except at the posterior margin of the introiius. There are innumerable 
factors which may modify so peneci an outcome, such as the age of the 
urimipara, in whom advancing years have converted the elasticity of her 
pelvic fascia and submucous connective tissue into a more or less unyielding 
fibrous barrier: congenital deficiencies in these same supporting structures: 
alterations due to childhood infiammations with their resulting scar formation: 
abnormal pelves, such as the funnel rehis in which the descending rami of 
the pubic bones form a masculine angle rather than the usual feminine arch, 
thus compelling the fetal head to emej^e in the pc»steiior zone of the outlet- 
availing itself of the room indicated by the increased posterior sagittal 
diameter of lOien-), but at the expense of the perineal body; tindeiectable 
dispropanion revealing itself only as the head is distending the vulvar orifice: 
advanced osrincaiion of the fetal skull with a lowered capacity for molding, 
and too rapid advance of the fetal head. 

The existence of so many and varied types of pathology, all of which 
play a role in the final defivery of the patient, has led to a voluminous literature 
on the rrearmeni of the perineal body. The range of suggestions extends 
from tfirraeonservatism to extreme radicalism. On the one hand the normal 
pmmpaia is penidtied to accomplish her own dehvery with such pxoiecrion 
of me perineal body as can be given by manipulation with a subsequent 
repair oi the lacerations that may have occurred. On the other hand theire 
IS the opposite extreme of surgical anesthesia, deep incision into the perineal 
Dody and routine forceps extraction when the fetal head reached the 
pelvic f oor and is not yet visible,*^ 

It 15 true that in approximaiely 50 to 60 r^r cent of all primiparae who 
can and are penmtted to deliver themselves there will be viable lacerations. 
These injuries nave been c l assified for purposes of description as first degree 
wnen me mueocutaneous junction at the inrroirus is tom, second degree 
wnen me musculat^e oi the perineal body is involved to any extent, and 
tnird wnen the laceration has extended posteriorly Through the sphinc- 

i.er am with more or less damage to the anterior rectal walk 
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tive deliver,'. It is the posture generally used for spontaneous delivery 
4IS well. 

In the conduct of the actual deliveiy, the decision having been made to 
await the behavior of the perineal body under the distending effect of the 
advancing fetal head, it is possible by a manual control of the fetal head to 
retard a°too rapid emergence, to accomplish delivery in the suboccipito- 
bregmatic diameter rather than the occipitofrontal or occipitobregmatic 
diameter, and finally to accomplish extrusion of the head between contractions 
by means of a modified Ritgen grip. 

The fii-st and second of these purposes are accomplished by counter- 
pressure on the fetal head for the purpose of maintaining and increasing 



Fig. 424. — ^Deliverj^ in the dorsal posture. Counterpressure is used against the fetal 
head to prevent a too rapid emergence and to maintain and increase fle.Kion of the fetal 
head. ThLs accomplishes delivery in the suboccipitobregmatic diameter. 

flexion of the head. This permits the occipital protuberance to pass from 
under the symphysis pubis before extension and expulsion of the head are 
allowed to occur. The extrusion procedure between contractions is accom- 
plished by a widely spaced grip of the surfaces lateral to and at the level of 
the anus, the gloved hand being protected from contamination by a large 
pad placed over the anal orifice. This grip should be taken when the parietal 
bosses are about to be born. At this stage the lateral compression will be 
applied beneath the fetal malar eminences and not in the eye sockets and will 
prevent recession of the head. The other hand is used to carry the anterior 
vulvar commissure back over the occiput, while now the first hand, by a 
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Fig. 428. Delivery in the dorsal posture. Delivery of the anterior shoulder may be 
spontaneous. When delayed, it can be facilitated by gentle traction on the fetal head 
posteriorly , combined with pressure on the fundus. Avoid compression of the vessels of 
the fetal neck. 
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Fig. 431. — Delivery in the lateral posture. The accoucheur is standing at the back 
of the patient facing the lower extremities. The arm next to the patient encircles her 
superior thigh from above downward and is rested on the sterile sheets as shown. The 
thighs are kept separated by an assistant who holds the upper knee or by placing the 
upper foot on the lower knee as sho^\m. 



*g 3 Delivery in the lateral posture. As the head advances the encircling hand is 
used for retardation of the fetal head. 
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hand is used finaUy in the modified Ritgen expulsive maneuver. The ad- 
vantagL offered by the lateral dehvery are that the patients expukive 
pow?r is markedly diminished, the control of the head is more complete, a 
hlttev protection for the perineal body is assured, and it is possible to maintain 
a more pSLt asepsis Lcause the anal field is m plain view. For these 
reasons the author prefers and recommends the lateral posture for spon 

^'^'SiSb? emphasized that episiotomy is always preferable to deep or 
multiple or sphincter tears and the obstetrician, even though he has judged 



Fig. 434, — Delivery in. the lateral posture. The head is ready to be delivered, pref- 
erably between contractions. The encircling hand has increased flexion, the occiput is 
delivered, and the parietal bosses are just coming through the vulvar ring. The palm of 
the other hand is laid over the anal orifice from which it is protected by a large pad of 
moist sterile cotton. The thumb and fingers grasping the para-anal region in a widely 
spaced grip (modified Ritgen grip) now serve to express the head gently. Pressme on the 
fundus uteri (Kristellar) may be used to aid in the final delivery of the head. 


conditions to be ideal for delivery without this incision, must be prepared 
at any moment to carry it out if the behavior of the perineum under distention 
seems to justify it. 

During the many hours which have preceded the actual birth of the infant 
the heart tones have been the index of the condition of the fetus. As the 
contractions accelerate and intensify, the use of the stethoscope becomes 
increasingly important. When the fetal scalp comes into view and becomes 
mcreasingly exposed, it is usually possible to judge of the condition of the 
eta circulation by a test of the capillary circulation in the scalp. This is 
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catheter technic is distinctly preferable to machine methods, such as the 
Dulmotor or Drinker apparatus^ at the be^nning, since it insures a clear 
airway which is a prerequisite to resuscitation. Thereafter it can be used 
in combination with the respirator or it can be removed and the infant left 
in a machine if avaUable. In the case of a premature infant, the difficulty 
of intubating the larynx with the tracheal catheter leaves only the mechanical 
respirator or direct mouth-to-mouth method available. 

The further disposition of the normal infant includes the temporary cord 
dressing and the examination for any external defects. It is always desirable 
that the physician should be the first one to note the existence of such defects. 



Fig. 439. — ^Tracheal catheter in position for artificial respiration. The left index 
finger is introduced over the base of the tongue and the epiglottis located. A tracheal 
catheter No. 14 or 15 F. is passed along the palmar surface of the hand and finger and 
its tip is guided forward past the epiglottis into the larynx and trachea. 

The inspection should include a search for spina bifida, defects of the genitalia, 
imperforate anus, branchial cysts, tongue-tie (lingua fraenata), supernmnerary 
digits, clubfoot, etc. Attention should be called to the first act of urination 
when observed, as occasionally the infant may have a suppression of urine 
for a long enough period to cause anxiety if it is not known that the urinary 
tract was open. 

Identification Methods. — The subject of identification methods in institu- 
lons has received much attention. The method must be infallible. For this 
reason adhesive tape, silver nitrate or similar devices are not as safe as wrist 
tags or necklaces. Footprints are widely used but are less reliable than 
nngerpnnts and the latter are not practicable at this age. 
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of the uterus were recognized and its use was restricted to the period foUowing 
complete emptying of the uterus. The routine use of ergot at the completion 
of the third stage of labor was finaUy and completely abandoned at the 
iCchael Reese H^ital in 1918. This decision was based on studies of blood 
loss in parallel series with and mthout ergot during a period of she months. 
Ergot is now used only for postpartum hemorrhage and for delayed bleeding 

in the puerperium. , , . i ^ 

The magic effect of pituitary extract on the uterme musculature was 

hailed as an obstetrical cure-all. It was not long before its potency resulted 



Fig. 441. — ^Transfer of infant from birth bed. The nurse envelopes the infant in a 
sterile blanket, the four comers of which she pulls through a metal ring. She then grasps 
the blanket beneath the metal ring. The floor nurse secures the four free comers of the 
blanket, counting them aloud. The gloved hand is withdrawn and the floor nurse grasps 
the blanket below the ring with her other hand. She then raises the infant from the bed, 
places her first lumd under the baby and removes it to a heated bassinet. 

in catastrophes to mother and fetus and led to a sharp restriction of the 
indications for its use. The present consensus of opinion sharply restricts 
the use of this drug. It may be used in 1-minim doses as part of the procedure 
for the induction of labor. One to 3 minims may be given to overcome 
uterine inertia at the end of the second stage of labor when the fetal head 
i^at tte perineum and progress has ceased. When used for this purpose, 
t e physician must have himself and his patient prepared for immediate 
e %er\, since the drug will induce violent uterine tetany in the occasional 
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tvne camble of carrying the tvhole series oi birth phenomeim to their nonnal 
Susion;and, most important of aU, she has been the recipient of various 
Sugs. analgesic^ and anesthetics which definitely intenere with her capacmes 
in the third stage of labor. 




Fig. 44:4- — Simple expression of the separated placenta. The placenta lies in the lo^er 
uterine segment and upper vagina. The Srml\' contracted uterus, acting as a plunger, is 
pushed downvTard in the asis of the inlet \vithout squeezing. 

Delivery of the Placenta. — In from 10 to 15 per cent of patients in hospital 
and home practice today, spontaneous unaided expulsion of the placenta 
ma\' be expected if separation has been normal. Painful contractions recur, 
these in rum call forth voluntary bearing-do vm efforts and the separated 
placenta is expelled. 
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xv-ithin the uterus. Here one must rely on enlargement of the uterus or sys- 
temic evidences of hemorrhage. These conditions are fuUy discussed under 

may be combated without manual removal but if 
persistent require that the uterus be evacuated. 



Fig. 445. — Cred6 method. The placenta is not yet separated. The firmly contracted 
uterus is compressed, not pushed downward, in order to squeeze the retained placenta out 
of the corpus cavity. AVhen this is accomplished the placenta is then delivered by a down- 
ward push as described for ‘^simple expression/^ 


Hemorrhage is the outstanding indication for manual removal. If its 
source is the placental site and the Crede method fails, usually because 
the uterus stays relaxed in spite of massage, the indication is obvious. If 
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The membranes should now be reversed and the placenta examined on 
the amniotic (fetal) surface. Occasional abnormalities will reward careful 
inspection. The membranes are now held up and inspected against the light. 
This is the surest way to detect vessels extending out onto the membranes 
from the placental margin. When seen they indicate the existence of an 
aberrant cotyledon (placenta succenturiata). If this is present all is well; 
if absent it is presumably in the uterus and requires removal precisely as 
would a missing part of the placenta itself. 

The membranes should be large enough in sm^face area^ to more than 
cover the whole placenta. Retention of membranes does not justify invasion 
of the uterine cavity for theu removal. If they are missing in part or whole 



Fig. 446. — Inspection of the placenta. The placenta should be spread out on a flat 
surface, maternal side up. All blood clots must be gently wiped away. To expose the fetal 
surface the placenta should be lifted by the cord. This permits of careful and complete 
inspection of the placenta and membranes without the risk of producing artifacts or of 
overlooking any defects. 


it is proper under strict aseptic precautions to expose the cervix to permit 
of traction on the membranes which may be accessible at the external os. 
If the retained membrane is wholly chorion it will disintegrate and come 
auay imobserved in the lochia. The smooth resistant amnion, however, 
remains intact and is discharged usually some time during the first week 
o the piierperium, during which there may have been a foul odor indicating 
a saproph3^ic type of infection with or without low-grade fever. 

on the cord to accomplish delivery of the placenta carries with 
uterus if any portion of the placenta remains 
^ method of delivery of the placenta has long since 
been discarded because of the danger involved. 
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has been the stepcliild of even the finest medical schools, for it must be 
realized that the physician in general practice will continue to sen^e as an 
obstetrician for many years to come. It is only by giving him the opportunity 
fii-st to thorouglily ground himself in the principles and practice of obstetrics 
in his student days, then to improve himself within the limits of mstitutional 
internship which should include an obstetrical service, and lastly to give 
him postgraduate opportunities that he can keep abreast of the occasional 
but real advances in the art and practice of obstetrics. 

The relationship between the patient and her obstetrician includes the 
intangible but e.vtremely important element of confidence wliich undoubtedly 
plaj's a major role in the control of the patient. This personal element 
should never be eliminated in the practice of obstetrics. Its lack is one of 
the shortcomings in the institutional type of obstetrical care which the future 
must strive to correct. 
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contour suggests the possibility of the presence of clots or placental remnants 

in the uterine ca'vnty. , - i n 

In many instances, especially in women whose abdominal walls are thm 
and relaxed, irregularities in the outline of the uterine body may be felt and 
p ninll subserouslfibroids may easily be recognized. The round ligaments 
maj’’ also in some cases be felt. 

The weU-contracted empty uterus is felt as a rounded firm mass, the 
consistency being that of the weU-contracted biceps muscle. After a time 
the palpating hand wfil note definite variations in the tonus of the uterine 
muscle. The uterine musculature contracts and rela.xes, the interval between 
contractions varjdng in different women. There is a difference in the force 



and fatty heart. (Stratz.) 

of these contractions in priiniparae and multiparae, the variation between 
relaxation and contraction being much more marked in the latter. The^^ are 
in some cases sufficiently forceful that they cause pain. This has given rise 
to the term ‘*after-pains.’^ The inten'al of time between them increases and 
they gradually disappear. 

As the puerperium progresses the uterus becomes smaller. In a normal 
puerperium a daily decrease in its height and breadth may be obsen^ed. 
After twelve to fourteen days the fimdus is no longer to be felt above the 
S3Tnp y- 15 . Some text-books put the time of its disappearance at the tenth 
^ ^ ^ experience of the author this does not appear to be true in the 
majority of cases, in which a Uttle longer time is required. That the uterus in 
ac ppears entirely behind the symphysis is scarcely correct as the fundus 
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the protoplasm of the muscle cells. The individual cells undergo a marked 
Sminution in size. Sanger^^ showed that the muscle fibers which after 
labor were 171 ja long and Hi wide, decreased in size by the fifty-fifth day 
to a length of 17i m and a breadth of 44 m- He found fatty degeneration in 
the muscle fibers and also a partial resorption of muscle tissue which had not 



Fig. 449 . — Height of uterus postpartum. Bladder empty. L, After labor: 1 , First day; 
2, second day, etc. (DeLee, “Principles of Obstetrics.^0 

undergone fatty degeneration. Broers- found in guinea-pig uteri no actual 
destruction of muscle cells but merely a reduction in size. Broers believed 
that the reduction in size was due at first to the throwing off of masses of 
glycogen, and, later, in part to a fatty degeneration. An autolysis occurs, 
the end-products of which are eliminated in the urine. Slemons^^ has shown 
that the increase in the nitrogenous urinary output at this time practically 
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This process has been described by Wormser.'*^ The portion of the spongiosa 
which is not to remain is cast off within four to five days after delivery. 
The process advances more rapidly in some areas of the uterus than in others. 

After the separation of that layer of the decidua which is to be cast off 
has been completed the regeneration of the epithelial covering of the uterine 
cavity begins. The new epithelial covering is formed by outgrowth of endo- 





m 


Fig. 451. — Uterus on fifth day postpartum. Redrawn from Bumm. After a frozen 
section in the Basle Clinic. Os internum closed. External os and cerAucal canal gaping. 
0./., os internum; O.E,^ os externum; tlirombi at the placental site. 

metrium from the fundi of the glands, the deeper portions of which are left 
in the layer of decidua which remains. The denuded areas, also, are constantly 
decreasing in size as the uterus continues to contract. The establishment of 
a new epithelial covering is, in most cases, nearing or has already attained 
completion in a week (Linnert-^^) . 

At the placental site these changes are more extensive than elsewhere. 
Here are the openings of the uteroplacental vessels which are filled with clots. 
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yelloirisb secretion known as cohdTum. The breast is formed of a number of 
lobes, from lo to 20 or more, arranged radiallj*, and each lobe is divided into 
lobules. The lobules in turn are formed of acini of which a large number 
are pr^ent in each lobule. The actual formation of milk occum in the 
epithelial linina of the acini. Each lobule possesses a small duct which unites 
with ducts from other lobules forming a single duct for^each lobe. 

These ducts, the Jadiferowi diid-i, open separateb' upon the surface of the 
nipple. 

' -Junz.-^ in Doderlein’s Handbuch. gives the composition of human milk, 
following the work of Engel, as follows: 

Per 

f Water - SG~S7 

Solids ' AlLuir.in 1 

1^14 'Fax ^5 

i>ercent ! Sugar * 

^ - rx ^ 


Tne albumin is divided into casein, lactalbuinin, and globulin. According 
to Enael halt of the bulk of the albiimm is made up of casein and the remainder 
of lacialbumin and globulin. The casein of human milk differs from that of 
covrs milk in its much greater solubility in the digestive juices. 

The fat is held in the fluid of the mill: in tiny droplets, forming an emulsion. 
Their diameter is about 1 to 2 The droplets do not coalesce. The fluid 
portion of the milk, or milk plasma, also holds the sugar and salts in solution, 
Tne specinc gratin' of hun:ian milk is about 1030 and the boiling point 
about 100 C- Boding does not coagulate the albumin but exposure to the 
air does. After standing a thick \'elIo*5\' latter of fat appears on the surface 
of milk. Human milk becomes sour as a result of bacterial acthiiy, 

Xo notable change occurs in the breasts during the Srst tvro days after 
labor. The secretion of colostrum conimues. On the third and, in some 
vromeii, on the fourth da^r, the breasts enlarge greatly. They become firm, 
sometimes quite hard and in some instances painful. This is a physiologic 
engorgement and does not mean that the breasts are distended with milk. 
Occasionally the enlargement may extend into the axilla of one or both sides, 
a Arm and sometimes tender mass being felt. This is merely an extension of 
the glandular structure of the breast. The enlargement of this structure 
disappears oi itself, its dlsiaiice from the nipple precluding its being emptied 
and hence continuing to function. The congestion of the breasts decreases 
mter itto or three da^-s. While the ciLscomfort is greatest, the application of 
dry heat,^ as hot-vrater bags or electric pads, may give comfort. It was 
lormerly believed that the establishment of milk secretion was accompanied 
by leyer. The onset of puerperal fever on the third or fourth day, at about 
the tune tne chafes in the breasts alluded to above occurred, gave rise to 
me behef^t^t the congestion of the breasts caused the fever, hence the 
lenn milk leyer/' Them is no mflainmatory factor involved in the swelling 
m me ortrasts in spite of tne sensation of heat which the woman may have and 
.'.men may be noted the examining hand. A moderate acceleration of the 
pu^ mte may occur and possibly a sliaht increase of temperature, perhaps 
to 9^F., but nothing further. 

Tne amount of milk which is secreted varies widely. Women with verv* 
-arge pendulous oieasts are, as a rule, poor producers of milk. The breast’s 
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milk obtained last, or the “strippings,” being richer. This fact should be 
kept in mind when an analysis of the milk is made. An analysis, in any 
event, has little value. In the author’s service, in which all matters pertaining 
to infants arc cared for by pediatricians, it was given up yeais^ ago. 

Some drugs are known to be excreted in the milk. T.his is particularly 
true of cathartics which should be used with care. Opium and its alkaloids 
may also affect the child. Lead, iodine, arsenic, mercury, and iron may 
also appear in the milk. 

During nursing, particularly if the breasts are not well drained, lactose 
may appear in the urine. It may be differentiated from the sugar of a true 
diabetes by a simple fermentation test or by the polarimetcr. Its appearance 
need cause no anxiety. Nursing apparently favors a normal involution 
of the uterus, the stimulation of the breast by the infant causing the uterus 
to contract. 

Abundant pediatric opinion supports the statement that the breast-fed 
infant possesses a distinct advantage over those which are fed artificially. 
This advantage is not wholly a nutritional one, the breast-fed infants ap- 
parently having a greater resistance to infection than others. Vitamins and 
antibodies are supplied by the mother's milk to a degree which it is impos- 
sible to equal artificially. Normal nursing is to the advantage of both mother 
and child. 

The Resumption of Activity during the Puerperium. — Immediately after 
labor the mother may be allowed to lie upon either side or upon her back 
as she may prefer. She should not sit up, although after easy labors some 
multiparae are controlled ^vith difficulty. Upon the third day she may be 
permitted to sit up for part of the day with the aid of a back rest. The 
variation of position increases comfort and raising the body facilitates drain- 
age. As the axis of the vagina, when in the prone dorsal position, inclines 
toward the spine, the lochia tends to collect at the upper portion of the 
vaginal cavity. Raising the body aids in draining this lochial pool. Upon 
the third day the puerpera may also be asked to lie upon her face for a portion 
of each day. This may be done for a minimum of thirty minutes at a time, 
twice daily, or for as much longer as the patient herself may desire. Not 
infrequently mothers will prefer to sleep upon their faces and this they may 
be encouraged to do unless the engorgement of the breasts renders this 
position uncomfortable. When this occurs the face position may be de- 
ferred a day or two. In the face position the force of gravity may operate 
during at least a part of the time to cause the uterus to fall forward instead 
of constantly being pulled in the opposite direction. It is thought that this 
lessens somewhat the likelihood of posterior displacement. 

Upon the sLxth day, if progress has been satisfactory, the mother may be 
lifted into a wheel chair in which she should recline. During the warm seasons 
of the year she is taken out-of-doors. In our own service patients are taken 
to the sheltered roof of the hospital or upon one of its balconies. The length 
of time in the wheel chair varies with the strength of the individual woman 
and the period of the puerperium. 

; Upon the tenth day the mother is permitted to leave her bed for part 
' of the day and to sit in a chair. On the eleventh she may walk a little in the 
hospital corridor and on the twelfth day, as a rule, she goes home. Upon 
the day of discharge a pelvic examination is made to ascertain whether the 
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upon the face vanishes or at least greatly lessens. The pigmentation of the 
nipples remains to some degree, the nipple nearly always being somewhat 
darker than before. The greatly enlarged areola shrinks to its normal size 
and the pigmentation of the remainder of the breast disappears. The bluish 
color of the stiae gravidarum, if any are present, pales and the striae approach 
the color of the surrounding skin. The marked pigmentation of the external 
genitalia also greatly lessens. 

The Urinary Tract —Immediately after deliver^" cystoscopic examination 
vdl\ show bruising which has resulted from the pressure of the advancing 
fetal head. Edema and small submucous hemorrhages may be seen in the 
trigonum. The swelling and discoloration, after difficult deliveries, may be 
sufficient to obscure the m*eteral orifices. Injurj^ to the vesicovaginal septum 
may allow the base of the bladder to sink. ^Tien this is the case cystocele 
appears later. 

The urine secured iuimediatety after deliveiy frequentl 3 ’' contains a trace 
of albumin, a few leukoc 3 d:es and occasional^ red cells. A few c^ffindroids 
may perhaps be seen. These disappear as a rule within a few days- Lactose 
is frequently found in the urine of puerperal women. It is often present 
during the early days of lactation when the breasts are engorged and again 
appears when lactation ceases, particularly^- if mmsing is stopped while the 
breasts are functioning activety. It is least frequently^ found when nursiug 
is being normally carried on and the breasts are not engorged. It is phy^sio- 
logic and need cause no anxiety. 

The amount of urine is notably increased during the puerperium and a 
marked increase takes place in the nitrogen content. This has already’- been 
alluded to in discussing the changes incident to involution of the uterus. 
The average specific gra\fity'' is 1018 to 1020. A daily output of loOO cc. or 
more is not infrequent. The amount of urine excreted duriug labor is dimiu- 
ished especially’- if the labor is difficult or prolonged. 

The bladder during the latter weeks of pregnancy^ is pushed forward by 
the pregnant uterus and during labor is drawn upward by’- the retraction of 
the cervix and lower uterine segment. After delivery’- the bladder returns to 
its normal location in the true pehis. The position of the puerperal uterus 
may^ be influenced by the variations in size of the uterus as it fills and empties. 
The bladder after delivery has much more space and the feeling of desire to 
urinate which was experienced before delivery is relieved. 

It is a clinical fact of importance that the bladder may’- contain large 
amounts of urine -without discomfort. In this the bladder during the puer- 
perium varies distinctly’- from the bladder after operation as the latter is 
painful when distended. The author has repeatedly’- seen 1000 to 1500 cc. 
of urine evacuated from the bladder by’- catheter without the patient having 
complained of anyr pain. The bladder should not be permitted to distend to 
t lis degree, and with attention it need not occur, for long before so large an 
amount of urine has accumulated a fluctuant mass -will be palpable over the 
syunphysis. 

The inability^ to void, which is frequently’ seen in the puerperium, is prob- 
, a e J to the trauma received by the base of the bladder and the 
ure ira which leads to a temporary inhibition of ftmction of the vesical 
degree of trauma to which the bladder and urethra are 

] t epends upon the character of the labor, the severity’’ of any opera- 
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obtained and in 3 both colon bacillus and staphylococcus appeared. Thirteen 
gave no growth. In 14 additional cases more extended bacteriological study 
was made, cultures being made on agar slants, in agar and ascitic fluid, and 
anaerobic cultures in agar to which goat's blood had been added. In these 
14 cases staphylococci were found seven times and in 1 case the pseudodiph- 
theria bacillus was found. Bacteria are therefore frequently present in the 
bladders of apparently perfectly healthy gravidae, and they, together with 
the presence of a pool of unevacuated urine, produce a condition from which 
cystitis may easily result. The regular removal of the residual urine, with 
careful asepsis, reduces materially the likelihood of bladder infection. The 
withdrawal of the urine by the catheter should be followed by the in- 
stillation of 15 cc. of 0.5 per cent solution of mercurochrome or 0.25 per 
cent AgNOg. 

As a rule in puerperal women a glass catheter is more satisfactory than a 
rubber one. During labor a glass catheter must never be used. If catheter- 
ization is to be done by an inexperienced person a rubber catheter is safer 
as it permits less trauma. Wlien an experienced person is to carry out 
the procedure, the glass instrument is to be preferred. It may be held by 
one end while the opposite extremity is introduced into the urethra. Con- 
tamination by touch is thus minimized. Sufficient light and exposure are 
essential. 

Urinary Complications, — Far less commonly than inability to void is seen 
an incontinence of urine. This is caused by injury to the base of the bladder, 
the urethra and the sphincter vesicae, the latter having been stretched or its 
fibers divulsed. This condition usually accompanies injury to the anterior 
vaginal wall. It is usually not complete, only a partial lack of bladder con- 
trol being present. This may lead to expulsion of small amounts of urine 
upon coughing, sneezing or when any sudden contraction of the abdominal 
muscles takes place. It is usually temporary and passes off as the effects of 
birth trauma disappear. In some cases it may be permanent, and in these 
the only relief lies in plastic surgery later. 

Urinary fistulae resulting from birth injury and their treatment will be 
discussed elsewhere. 

Cystitis may appear during the puerperium. It may be a continuation 
of an infection which was present during pregnancy or be caused by infection 
of the bladder during or after delivery. Failure of the bladder to function 
properly during the early days of the puerperium is the most frequent cause. 
If not severe it may be allowed to subside spontaneously, water being given 
freely to cause a free flow of urine. Drugs are of little value. Alkalies, 
such as sodium citrate or sodium bicarbonate, are as effective as any. If 
the condition is severe, or persistent, lavage of the bladder with boric acid 
solution or a solution of normal salt followed by instillation of a weak anti- 
septic solution is of value. Mercurochrome in a strength of 0.5 per cent 
may be used, about 15 cc. being left in the bladder. If the infection is con- 
ned to the bladder, it \vill usually disappear spontaneously or after a few 
instillations. If the cystitis does not promptly improve, the possibility of 
imection at a higher level of the urinary tract must be considered. 

yelitis may occur during the puerperium and may be an infection begin- 
ning a that time or a recurrence or continuation of a pyelitis which was 
resen urmg pregnancy. While the pyelitis of pregnancy usually disap- 
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the lower portion of the uterus caused by advanced pregnancy. \'\Tiether 
either of these explanations may be established as the actual cause of urinary 
obstruction is of academic rather than clinical importance as either is relieved 
by the termination of pregnancy. If no intrinsic damage to the structure 
of the meter has taken place, normal renal drainage is reestablished. In 
some cases, in which severe infection has been present during pregnancy, 
actual damage to the ureter itself may remain and cause later interference 
with urinary"^ drainage. This was found in several of the cases studied by 
Corbus and the author.^ Recovery can only be brought about by the re- 
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Fig. 457. ^4, Four months after abortion. Early Iiydroncphrosis, ureteral kink, 
hydro-ureter, and stricture at ostium. Bj Six months after deliver^'. Hydronephrosis, 
ureteral kink, hydro-ureter, and ureteral stricture. (Corbus and Danforth.) 


establishment of the normal flow through the ureter. This may require 
lepeated dilatations of the ureter. It should not be assumed that disapn 
pearance of pain and fever after the uterus is emptied indicates that the 
urinary tract has invariably returned completely to normal. The manage- 
me^ of these cases constitutes a urological problem. 

regnan^, and particularly repeated pregnancies, especially in slender 
women o the long-waisted type, exercises a definite influence in the pro- 
uc ion 0 movable kidney. This does not produce a complication of the 
puerpenum and need not be discussed here. 
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SECTION VI 


CHAPTER XXVI 
THE NEWBORN CHILD 


By ARTinjR ILvwTiEY P^viimelee, AI. D. 

Ciuc^Go, III. 

There is no period of life so full of significant physiologic and anatomic 
changes as that of the transition from intra-utcrinc to extra-uterine life. 
This is known as the newborn period. The time required for the organism 
to make its new adjustments varies somewhat with each individual. As a 
rule it is about two weelcs, or roughly the time required for the average 
infant to regain its birth weight, this being a fairly reliable indication that 
a physiologic equilibrium has been attained. 

ANATOMIC AND PHYSIOLOGIC PECULIARITIES 

The newborn child has certain anatomic and physiologic peculiarities 
which must be known, for intelligent management of the infant during this 
period is dependent upon such knowledge. 

Many sudden and profound changes take place when birth necessitates 
an immediate assumption of life independent of the maternal organism. The 
changes in the various organ systems will be discussed separately for the sake 
of clarity, although there is, of course, a close interrelationship of nearly all 
the systems. 

I. Respiratory System. — Initiation of respiration is brought about through 
the stimulation of the respiratoiy centers b}'' the increased carbon dioxide in 
the blood following the interference with the placental circulation during 
labor and its final cessation after birth. Respiratory effort usually occui'S 
almost immediately upon the birth of the child and is soon followed by more 
or less lusty crying. Inflation of the lung alveoli thus produced and the 
accompanying establishment of the pulmonary circulation bring into function 
the new mechanism for gaseous exchange. The respiration is almost entirely 
diaphragmatic at first, is rapid, rather shallow, and of irregular rhythm. 

1. Atelectasis, — Normally, the alveoli are inflated throughout most of the 
lung within a short time, although there arc often small areas where inflation 
is not complete for several hours or even days. These atelectatic areas are 
usually in the region of the hilus and along the vertebral margins of the lungs. 
This condition causes no trouble and is spontaneously overcome in a short 
time. Under certain circumstances, however, as for example when a main 
bronchus becomes obstructed by aspirated mucus or amnio tic fluid, or where 
respirations are feeble as in the case of premature infants, large areas of 
lung may remain uninflated. In such cases atelectasis becomes serious. 
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heat-producing ti^e. The imponance of a warm delivery room and the 
avoidance of prolonged exposure is thus e\ident. 

R’, The Blood, — ^The important peculiarities of the blood of the newborn 
may he briefly summarized as follows: The hemoglobin percentage is high 
{10^120 per cent) in the first da^^s, but falls rather rapidly; by the second 
TO the third week it reaches the figures considered average for bter inf^cy 
(70-50 per cent). The number of emhroctues is also high, averaging from 
5.500,000 to 6,000,000 per cubic millimeter. These figures also fall to a 
level anproximating that of later infancy (4,500,000-5,000,000) hy the 
second lo the third week. The leukoctTes are much more numerous than in 
the adult, averaging 18,000 to 19,000 per cubic millimeter at birth and falling 
to 9000 to 10,000 by the fourth to fifth day, after which there is a gradual 
increase to 11,000 to 12.000 by the end of the second week. The pol 3 Tnor- 
phonuclear cells predominate at first but decline during the first ten daj’S, 
while the Kmiphoc^Tes increase so that b}' the end of the newborn period the 
latter are definiteh' more numerous. The coagulation and bleeding time 
increase percept ibK’ in the third, fourth and fifth dajrs, corresponding to the 
time when hemorrhagic disease usually occurs- Just what factors are 
responsible is still undecided. Sanford,^ as a result of recent studies, holds 
that the hemorrhagic tendency' in the newborn must be due to some factor 
other than those factors known to be directh'' concerned with coagulation. 
Probabh' all newborn infants have bilirubinemia: the amount of bilirubin 
varies in individual instances, but tends to increase up to the third day and 
then rapidl}' drops to normal. The bilirubin content of the blood probabh' 
has a definite bearing upon icterus neonatorum. 

Icterus Neonatorum . — ^This subject has received a great deal of attention, 
and deserves a brief discussion here. Probabh’ there are very few infants 
that do not have some dc^gree of icterus, but it can easily be missed in the 
milder cases unless veiy' carefull\' looked for. It first makes its appearance 
on the second or third da\\ and ma^' last but a day or two. In some cases, 
its appearance is deb\’ed until the fourth or fifth da}’. It nia}' be veiy’ 
intense, and persist until well into the second week, or, in spite of its intensin', 
disappear in a few da}*. There seems to be no parallelism between the 
intensity and the duration of the icterus. The duration is usuall}’ longer in 
premature infants- The general, condition of most infants is influenced very 
little, if at all, b}’ icterus neonatorum; some are more sleepy and less inclined 
to nurse, and may even show a more marked loss in weight than would be 
expected considering a fairl}’ normal food and fluid intake. 

The eriologj’ of this condition has been the subject of much controversy, 
and it is still unsettled. A short eiiologic sxunmar\’ only will be given here. 
All newborn iniants have an increased bilirubin content in the blood. This 
bilirubinemia is due to an increased disintegration of eiy’throcj’tes. At 
birth, the hemoglobin content of the blood and the number of erythrocytes 
Is high, becau^ the relative oxygen poverty’ existing before birth had to be 
comt^nsated for in this way’. After birth there is sufficient oxygen, this ex- 
longer necessary’, and the superfluous erythrocytes disintegrate. 

addition to this extensive disintegration immediately’ ^ter birth, there 
to be a relatively’ large “turnover ' of erythrocytes for several 
^ cause 01 an increased activity’ of the hemapoieric organs, possiblv due 
to tne increased congestion which accompanies birth. The result is that'there 
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more often in the mine of infants born of eclamptic or preeclamptic mothers. 
It is however, an entirely physiologic phenomenon in the majority of cases. 

VII Genital Organs.— The scrotum varies gi-eatly in size in different 
male infants; the testicles are usually to be found in the scrotum. Not un- 
commonly one or both testes may be in the inguinal canal, but can, as a rule, 
be easily forced into the scrotum. In compaiison to theii adult size the tes- 
ticles are proportionately smaller than are the ovaries, a fact that is attributed 
to the apparent predominance of the female sex hormone in newborn verte- 
bi-ates. The prepuce usually extends well over the glans and at its end has a 
very small opening which is usually adequate foi the fiee passage of mine. 
In rare instances it may be necessary to gently dilate the preputial orifice. 
Emergency circumcisions and dorsal slit operations are unnecessary and 
meddlesome procedures. In the female the labia majora are full and in con- 
tact or only slightly gaping, so that the labia minora and clitoris are hidden 
or show but slightly. However, there are gi^eat individual variations. In 
premature infants it is more common to see prominent labia minora and 
clitoris. A gi^ayish-pink fleshy tag often protrudes from the posterior angle 
of the vulva, the hymenal tag. At times one finds instead a cyst, pea-sized or 
larger which, when it ruptures or is incised, discharges a viscid grayish mucus, 
such as one normally sees exuding from the vagina in the first days of life; 
this is a hymenal cyst. Hemorrhage from the vaginal opening will be dis- 
cussed under pregnancy reactions. 

YIII. Endocrine Glands. — Thymus . — The size and shape of the thymus 
varies gi’eatly in normal newborn infants. Roentgen examinations of in- 
fants during the newborn period seem to show a thymic shadow larger than 
normal in from 40 to 50 per cent. 

Thyroid . — The size is variable but as a rule it is relatively large, weighing 
from 1.6 to 2.8 Gm. Much higher average weights have been found in goitrous 
regions. The isthmus of the gland usually covers the second, third, and fourth 
rings of the trachea. It is practically impossible to determine the functional 
activity of the thyroid at birth because of the presence of thyroid hormone 
from the maternal circulation during intra-uterine life. 

IX. The Nervous System. — The brain is relatively large and incompletely 
differentiated. The motor cortex is less sensitive to stimulation than in later 
infancy and coordination is not well developed. The tendon reflexes can usu- 
ally be obtained but are as a rule less pronounced than at a later period. The 
superficial reflexes are sometimes elicited, but mth difficulty, and are very 
often absent. The reaction obtained by stroking the sole of the foot is vari- 
able; some observers report a high percentage of dorsal flexion of the great 
toe, while others claim to have obtained a much higher percentage of plantar 
flexion. 


PHYSICAL CHARACTERISTICS OF THE NEWBORN CHILD 

The normal newborn child assumes a flexed position, the posture corre- 
sponding in geneial to its intra-uterine attitude. The arms are flexed at the 
elbows and lie against the chest, the hands are closed. The lower exiiremities 
are partially flexed and abducted and the feet inverted and dorsaUy flexed, 
so that the dorsum of the foot can easily be pressed against the anterior sur- 
face of the leg. The size of the newborn child is influenced by many factors 
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those on the affected side are brought together. This deformity may persist 
for weeks or montlis but finally disappears spontaneously. When the pressure 
of the shoulder is exerted against the region posterior to the ear it may injure 
the facial ner\'e as it emerges from the stylomastoid foramen. A few cases 
of facial paralysis following spontaneous birth have been ascribed to this 
cause. ^ 

Most infants at birth are bowlegged. The deformity is doubtless due to 
the folded position of the legs during intra-uterine life. However, in certain 
breech presentations the legs are unusually straight or may be dissimilar in 
contour; one showing a definite knock-knee deformity while the other is 
either straight or bowed. The thorax also frequently shows the effects of 
intra-uterine posture. The upper arms pressed firmly against the thorax 
cause flattening of the lateral chest walls, sometimes to a considerable degree. 
Accompanying this there is often sharp angulation of the ribs at the costo- 
chondral junction, now and then erroneously interpreted as rachitic beading. 

Pes calcaneus f which in some degree is present in a great majority of 
newborn infants, is still another deformity due to conditions of intra-uterine 
posture. Extreme and prolonged dorsifle.xion of the foot relaxes and stretches 
the tendon of Achilles. Unless there is at the same time marked inversion or 
eversion of the foot the deformity disappears spontaneously. But when the 
foot is in a varus or valgus position passive movements and massage are 
advisable, and the help of an orthopedist should be sought if the deformity 
is great. 

Petechial hemorrhages on various paints of the bod}^ surface, due to the 
general venous stasis and consequent capillar}’' congestion resulting from birth, 
are not uncommon. On the face, particularly the forehead, these petechiae 
are most often seen. In the mucous membmnes, too, such hemorrhages occur, 
and they are often foimd in various internal organs at autops}’' even after a 
perfectly normal labor. Subconjunctival hemorrhages along the margin of 
the cornea ai'e frequently seen and several clinicians have found by ophthal- 
moscopic examination that retinal hemorrhages are not uncommon. 


THE RESULTS OR SUBSEQUENT EFFECTS UPON THE NEWBORN OF ITS 

FETAL LIFE 

The newborn period in a broad sense may be said to continue over a 
ranch longer period than the ten to fourteen days conmronly given as its 
linnt. Certain biochemical peculiarities of the newborn organism resulting 
from its intra-uterine life cause it to react to its new emdronment in a unique 
way, and also result in unique physical and physiologic changes. The most 
important of these wall be briefly discussed. 

The water content of the tissues is higher than in later infancy, and pre- 
mature infants have an even higher percentage of water than do infants born 
at term. The full term infant is usually well supplied with subcutaneous 
fat, most of which is deposited in the last three months of fetal life, and par- 
icu any in the last month. The weight of the infant at biiih is largely 
f T water content and upon the amount of fat deposited during 

e a e. Initial w'eight loss results from loss of w^ater as urine, in the stools, 

the rather rapid regaining of the lost 
o is probably due to the unusual ability of the tissues to absorb w’ater. 
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On one or both cheeks, as the result of pressure from the forceps blades, 
and on other parts of the bod^^ especially on the back in the scapular region 
and on the buttocks, one not infrequently finds firm indurations in the sub- 
cutaneous tissues due to pressure from the fingers of the attendant as he 
grasps the bab 3 ’ with unusual finuness or spanks it to stimulate respirations. 
This condition has until recently been classified as scleroderma neonatorum, 
but since the pathology has been shown to consist of necrotic changes in the 
subcutaneous fatty tissues it is now rather generally being more accurately 
referred to as subciilancous fat Jiecrosis of ihe 7ieicborn. The areas of indura- 
tion are quite firm and vaiy" from small button-like areas of induration the 
size of a dime to rather extensive plaques the size of a dollar or larger. The 
overlying skin may show no discoloration or may have a faintlj^ purple color. 
Spontaneous subsidence of the induration usually" takes place in from two 
to three months. I have twice seen areas of subcutaneous fat necrosis become 
infected. In each case signs of infection were first noticed in the second week, 
the overl 5 ing skin became reddened and the inflammation spread rapidl\\ 
leading to extensive suppuration. When incisions were made for drainage 
it was found that suppuration was limited to the subcutaneous iatty tissue, 
making an extensive but shallow abscess ca\it 3 ’, the floor of which was the 
superficial fascia, and the roof the skin itself. The affected area was on the 
back in both cases, in one the interscapular region and in the other the lumbar 
region. Eecoveiy- after several weeks of illness occurred in both instances 
without necrosis of the overlying skin. 

Of birth injuries affecting the muscles, hematoma of the sternocleido- 
mastoid is the only one of sufficient practical significance to demand discussion. 
While it maj^ occur in cephahc deliveries it is more common as a result of 
breech deliveries in which the muscles of the neck are more liable to trauma 


and stretching during deliver}" of the head. As a nile nothing unusual is 
noted until the second week or later, when a hard hazel nut-sized or slightly" 
larger tumor is discovered in the muscle, usualh" at about the junction of the 
lower with the middle one third. It is frequent I\" discovered accidentally" by" 
the mother, for there are often no other S3"mproms, but sometimes a ten- 
dency of the child to incline its head toward one side and tilt the fac^ upward 
toward the opposite side leads to the discover}" of the injury". The tumor, 
when discovered, is usually of cartilaginous hardness and only slightly tender 
to pressure. It is due to hemorrhage into the muscle with subsequent myo- 
sitis and, finally, fibrous organization of the clot. After a few months it is as 
a rule no longer palpable. The wiymeck deformity if present is temporary 
in most cases, and this injury is no longer considered an important etiologic 
factor in congenital tonicoUis. 


. ^pripheral Nerve Injuries. — The most common of the peripheral nen'e 
injuries is that affecting the facial nerve. Trauma to the nert'e from the 
pressura of forceps blades at or near its point of emergence from the stylo- 
mastoid foramen is the commonest cause of facial paralysis. At times, how- 
^er, it may rasult from compression in other obstetrical manipulations, 
ac pmm3r5is occasionally been observed following spontaneous de- 
* ^ ^ such instances it has been assumed that the nerve been in- 
protruding bony eminence of the pelvis. A few observers have 
SS of facuil parah-sis in spontaneous deHveries 

re as been lateroflexion of the head due to cramped intra-uterine 
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modified Velpeau bandage, or simply pinning the sleeve at the wrist to the 
front of the nightgown is the only treatment necessary, and even this is 
probably not essential. 

The humerus is rarely fractured in vertex deliveries but this accident oc- 
curs with relative frequency in breech deliveries, and in version and extrac- 
tion when bringing down the prolapsed arm. The obstetrician is usually 
aware that the fracture has occurred, and there is also deformity, crepitation, 
and evidence of pain to call attention to the injury. The site is usually the 
middle or upper one third. The amount of dislocation of the fragments is 
not great, as a rule. 

Fracture of the femur is less frequent but of more practical importance 
than the other fractures mentioned. Here as a result of muscle pull there is 
greater displacement of the fragments and more difficulty is encountered in 
getting them in good position. This accident happens in extraction in breech 
presentations. The fracture is usually in the upper one half. Vertical sus- 
pension of the leg by means of weights and pulleys is the usual method of 
treatment. 

The tendency toward spontaneous correction of deformities due to frac- 
tured bones in young infants can be relied upon to bring about a good end- 
result, even when appliances have failed to bring the fragments into good 
position. A great deformity may be scarcely perceptible at the end of the 
first year. 

Linear fractures of the cranial bones may occui- during birth even in spon- 
taneous deliveries. But much more frequently the cranial bones show in- 
dentations due to pressure against bony prominences in the pelvis, particu- 
larly the promontory of the sacrum in flat pelves. The indentations usually 
appear as spoon-shaped or troughlike depressions in the lower anterior 
portion of the parietal bone or on the frontal bone near the coronal suture. 
Their significance is chiefly cosmetic. The milder forms disappear com- 
pletely or almost completely in time, and the more severe ones unless on the 
forehead can usually be left alone. Corkscrew-like instruments have been 
devised to lift the depressed bone. 

Cephalhematoma is the name given to tumors caused by effusions of blood 
under the periosteum of the cranial bones. There is tangential displacement 
of the soft parts including the periosteum of the cranial bones during labor. 
The forward and backward movement of the head against the fixed bony 
parts of the pelvis produced by uterine contractions and relaxations cause 
this displacement in a varying degree. In some instances the blood vessels 
are tom and the effusion of blood lifts the periosteum and strips it from the 
underlying bone. A fluctuating tumor varying in size from a walnut to an 
orange is thus formed. The usual site is the posterior portion of a parietal 
bone but is sometimes the occipital or frontal bone. Since the periosteum is 
firmly attached to the bone at the suture margin the effusion cannot extend 
beyond it. In some instances a cephalhematoma will develop on both parietal 
bones, since they stop abruptly at the bone margins the sagittal suture lies 
between them like a deep furrow, giving a grotesque appearance to the head, 
ine tumor may develop very rapidly, even being demonstrable at birth, but 
ordinarily It is not recognized until the second day, after which it graduaUy 
increases in size until toward the end of the first week. Its early recognition 
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the mechanical forces exerted on the after-coming head are responsible for . 
the rather frequent intracranial injuries that occur in this type of birth. 

4. The Frl\bility of tife Blood Vessels and the Vulner.vbility op 
THE Brain Subst.vnce are factors particularly operative in the case of prema- 
ture infants. Yllpo^ has proved that the less mature the infant is at birth the 
less resistant are the blood vessel walls. In addition, the brain substance of 
premature infants is of such soft consistency that it offers little support to 
the blood vessels. 

Familiarity with the great variety of factors involved is essential to an 
understanding of the occurrence of brain injuries under such varied circum- 
stances. Thus we find them in protracted and in short labors, in spontane- 
ous and in operative deliveries, in labors where the pains have been feeble 
as well as where they have been unusually strong, in cephalic and in breech 
presentations, in full-term and in premature infants. Even when delivery 
has been by cesarean section they are at times observed. And often the 
mechanism of the injuries cannot be explained from a single viewpoint; they 
must be looked upon as due to an interaction of a variety of factors. 

Pathology —For a detailed discussion of the pathologj^ of intracranial 
injuries the reader is referred to text-books on diseases of infancy. The ma- 
jority of these injuries are due to hemorrhage. Subdural hemorrhages arise 
from veins draining into the longitudinal sinus and from the tentorium, and 
are classified as supratentorial or infratentorial depending upon whether the 
effusion is into the anterior or the posterior cranial fossa. Lcptomcningeal 
hemorrhages into the pia-arachnoid on the convexity and base of the cerebrum 
and cerebellum arc quite common and sometimes veiy extensive. Then there 
are hemorrhages into the cerebral substance and into the ventricles, due 
chiefly to passive congestion in the veins that empty into the vena magna 
galeni. 

Some intracranial injuries give rise to no demonstrable pathologic changes 
or at most only local edema. Such injuries are usually the result of direct 
trauma to the brain not causing hemorrhage but producing definite cerebral 
symptoms or even death. This we call contudo cerebrL It is also true that 


areas of softening and evidence of cerebral hemorrhage may be found in 
children dying in later infancy or in childhood who have at no time in their 
lives shown signs of cerebral lesions. In view of these opposing observations, 
i, e.y severe clinical symptoms without definite cerebral pathology and real 
pathologic findings without cerebral symptoms, it is necessary that we be 
cautious in the evaluation of small cerebral hemorrhages, tears in the ten- 
torium without extensive effusion of blood, etc. Death may have been due 
to some other cause, but these lesions arc evidence of the mechanical force to 


which the infant’s head was exposed during birth, and indicate that the real 
cause of death, though not demonstrable, was probably due to birth trauma. 

Symptoms, In serious injury to the brain, as in massive hemorrhage over 
the cerebral convexities or below the tentorium, asphyxia is often a prominent 
symptom. Many die without recovering from this asphyxia; and then it is 
impossible to differentiate the asphyxia due to intracranial injury from or- 
inary asphyxia, without autopsy. If when resuscitated the child cries lustily, 
e asph^ia was probably not due to intracranial injury, for in that condi- 
lon ^ e fi^t cry is not strong and later crying is more of a whimper than a 
rea ciy. Somnolence is a characteristic symptom in most cases and differs 
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* The baby is usualb" allowed to nurse for twenty minutes. It is probably 
not wise to permit the baby to nurse longer as it has probably obtained all it 
wants or all it can get in that length of time and prolonging the nursing will 
only tire the baby A\ithout sewing any useful purpose. 

The average infant nursing on a four-hour schedule will, if lactation is 
well establishe'd, be getting from 2h to 3.' ounces at each feeding by the end 
of the first or the beginning of the second week. But the amounts obtained 
at the different feedings are by no means uniform throughout the twenty- 
four hours. These fluctuations in the size of the individual feedings are 
probably due as much to variations in the eagerness the hnhy exhibits in 
nursing as to variations in the amount of milk available. At some feedings 
the baby is wide awake and hungry while at other times he is sleepy and nob 
interested. It is also tioie that certain circumstances hinder the full Rinctional 
activity of the mother's breasts, so that at some nursing periods she will 
have a larger supph’’ than at other times. It is not possible to discuss this 
interesting question in the space permitted here; the reader is referred to 
text-books on pediatrics for information concerning the factors influencing 
breast-milk secretion. Here it is sufficient that w’e be reminded that the most 
important factors are the mechanical stimulation that the breasts get, the 
mental and general nervous equilibrium of the mother, and the mother's diet. 

An 3 ’’one wdio has watched the weight curves of a large number of infants 
during the newborn period and has analyzed them with reference to the rate 
of gain in w'cight as compared to the amount of food ingested, w*ill recognize 
how^ impossible it is to make a general statement regarding their food 
requimments. One infant weighing S pounds at birth wall gain satisfactorily 
on 17 or 18 ounces of breast milk a da}', w’hilc another apparently equally 
healthy infant with a birth weight of 7 pounds will gain less rapidly on 20 
to 21 ounces a day. These differences are indei>endent of the quality of the 
milk, at least as regards caloric value. It must be assumed that the dis- 
crepanc}^ lies in the individual peculiarities of the infants' metabolism. A 
satisfactory gain in weight is a much more important consideration than 
keeping the food intake up to a certain amount, conforming to some arbi- 
trarily established standard. Weighing the infant before and after nursing 
to determine the amount obtained from the breasts is a worthwhile procedure 
and is to be recommended wdierev’er it can be carried out. It gives the phys- 
ician valuable information regarding the functional capacity of the mother s 
breasts. But the figures thus obtained should not be used to detennine how 
much artificial food to give as a complemental feeding in case the infant is 
not gaining properly. The practice in many obstetrical hospitals is to give 
enough of the complemental food to bring the total quantity of each feeding 
up to 3 ounces. In view' of the lack of uniformity of relationship between 
gain in weight and amount of food intake such a practice seems too arbi- 
trary; there vvill be man}^ feedings when the infant would take more and also 
many when it is satisfied with less, just as is the case when the supply of 
breast inilk is abundant. It would therefore seem more logical to offer 
those ^ants that are not gaming satisfactoril}' 2 ounces of complemental 
nursed at the breasts and allow them to take what thev" 
w o It regardless of the amount obtained at the breasts. If they are hungry 
ey may take it all even though they have already obtained 2 ounces at the 
rea , and if they are not they may take v^eiy little or none at all. ISlovQ 
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is much more often seen than overnutrition. It can usually be avoided if 
the weight curve is carefully watched and proper complemental feeding in- 
stituted at the right time. Failure to gain properly is seldom due to defec- 
tive quality of the breast milk. If the baby is fed entirely or largely on artificial 
food he is subject to the same acute disturbances of nutrition that occur in 
later infancy. Artificial feeding during the early weeks of life is treacherous 
and should only be imdertaken when absolutely unavoidable. Nutritional 
disturbances in the newborn may be due to infections either of the gastro- 
intestinal tract, or of any other part of the body, or as a part of the picture 
of a sepsis. 


PATHOLOGIC CONDITIONS WITH PHYSIOLOGIC BASIS 
The normal progress of the newborn ma^^ also be disturbed when certain 
symptoms considered physiologic assume pathologic proportions. Thus, the 
initial weight loss may be excessive, there may be an abnormal degree of 
dehydration and, as an accompanying condition, transitory fever sometimes 
occm*s. As stated in discussing the question of giving artificial food in the very 
first days of life, these developments can generally be avoided if complemental 
feeding is started earl}’' (on the second day). A 5 per cent glucose solution in 
plain water, or in one half strength Ringer^s solution will usually do the same 
thing. Transitory fever (inanition temperature, dehydration temperatme) 
occurs on the third or fourth day, or at about the time when the minimum 
weight is reached. Infants with a high birth weight and, consequently, with 


a greater initial loss, are more apt to have transitory fever, but it occurs 
in smaller infants too. Usuall 3 ’' there are no symptoms, but the fever ma^’' 
rise to 103 or 104 F. and even higher, and nothing is found on physical 
examination to account for it. The duration of the fever is short, seldom 
lasting more than two da 3 ^s, and often being recorded at only one temperature 
reading. The name '^inanition temperature^’ should probabty not be used to 
designate the condition, since it is not due to lack of food, but rather to lack 
of water. It can be prevented and cured by the administration of adequate 
quantities of indifferent fluids in the majority of cases, but water loss also 
pla 3 ’'s an important role since the condition occurs, at times, where fluid 
intake has not been low. Other factors, such as the activit 3 ’' of bacteria in 
the intestinal tract, the thermolability peculiar to newborn infants, and 
idios3mcrasies of constitution must be taken into consideration. 


Icterus neonatorum may assiune pathologic proportions and is then called 
icterus neonatorum gravis. This condition is characterized by an earl 3 ’’ ap- 
pearance of a jaundice, usuall 3 ’' hi the first day, which becomes rapidl 3 '' more 
intense imtil the skin has a yellow-green color; the luine contains soluble 
bile pigments, and the stools are intensel 3 ^ colored. The liver and spleen are 
enlarged. Somnolence and disinclination to nurse are prominent symptoms, 
and the general condition grows rapidly worse. Death usually occurs before 
^ e end of the first week. The etiology of this form of icterus neonatorum 
^ hut it probably rests upon a basis of some constitutional pe- 

c ari y. It has more than once been observed in several infants of the same 
paren s. few cases of recovery have been reported. In a few of these cases 
cerebral irritation have been noted, an intense icteric 
^ ii^iclei has been foimd at autopsy, and the name 

ic erus has been used to designate them. Severe icterus ivith 
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bleeding nipples. For a more detailed discussion the reader is referred to 
text-books on pediatrics. 

Small hemorrhages in the sxcprarenal gla?ids are a very common autopsy 
finding in babies d 3 dng in the first weeks of life. Sometimes these hemor- 
rhages, which are usually in the medullaiy portion and bilateral, become 
quite large, and involve the capsule as well They may rupture into the 
retroperitoneal tissues, or into the free peritoneal cavity. The most striking 
clinical symptom is rapidly progressing anemia. Death may occur quite 
suddenl}^ when the hematoma ruptures. 

Bleeding from the imbilical slump as a part of this disease may occur as 
the only hemorrhagic symptom, but more often it is associated with hem- 
orrhages elsewhere in the body. 

Hemorrhages into the skin are apt to be in areas that have been subjected 
to trauma as, for example, the scalp, face and buttocks, if the hemorrhage 
takes place in the first days. When the hemorrhagic condition does not 
occur until the end of the first week, or later, ecchymoses and even large 
effusions of blood may be found in the skin on any part of the body. In pre- 
mature infants, veiy large areas of skin hemorrhage are often seen in the first 
days of life. 

HemoiThages in the. mucous membranes are found chiefly in the mouth 
and nose. Those in the nose, particularly, are of practical significance be- 
cause the bleeding may be profuse, and the swallowed blood, when vomited 
or passed in the stool, can cause suspicion of true melena, since the source of 
the hemorrhage is often difficult to determine. Nasal hemorrhage may also 
occur as an accompanying symptom of syphilitic rhinitis, nasal diphtheria, 
and sepsis. 

Intracranial hemorrhage undoubtedly does occur as a result of hemor- 
rhagic disease of the newborn, but to what extent the disturbance of the co- 
agulability of the blood is a factor, is in most cases of intracranial hemorrhage, 
impossible of determination. There are so man}’' factors involved, as has been 
mentioned under the heading “intracranial injuries, that the role of hemor- 
rhagic disease can only be guessed at. Its chief significance is that when 
superimposed on an already existing hemorrhage, it can be the cause of a re- 
currence of hemorrhage, and thus increase the size of the hematoma. Symp- 
toms may thus be produced after a latent period, or symptoms ah*eady present 
increased in severity. 


The treatment of hemorrhagic disease of the newborn concerns chiefly 
the emplo}Tnent of measures to combat the faulty coagulation. WTien this 
factor is entirely or mainly responsible for the condition, the results have been 
excellent. The treatment of choice is the injection of blood. The simplest 
and therefore the preferred method of administering blood is intramuscular 
injection. Fifteen to 20 cc. of blood is drawn from an arm vein of a donor, 
usually the father or mother, and immediately injected into the gluteal muscles 
or muscles of the back. Usually one injection suffices, but it may have to be 
repea e aftei eight to twelve houi's. Should there be no improvement fol- 
oping such treatment, 50 to 100 cc. of citrated blood should be injected 
intravenously, or intraperitoneaUy. Blood used for intraperitoneal or in- 
travenous injection should be typed even if taken from a parent. Human 

clqiTT>p^^f ^ xxsed if necessary. Good results have also been 

claimed for stenle gelatm, 20 cc. of a 10 per cent solution injected subcu- 
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tyne used by the author was built at his direction by the hospital carpenter, 
and is modeled after the incubator introduced by Professor E, Nobel of Vienna. 
It is essentially a wooden box without a floor, with an arched opening at one 
end. This box is placed upon the bed over the baby, so that the baby’s head 
protrudes through the arched opening. The box is heated by means of an 
incandescent light bulb. 

The problem of meeting the nutritional requirements is difficult; the 
digestive organs are immature, and feeding must be carefully supervised. 
Breast milk is all-important, but since the infant is usually too weak and 
immature to nurse directly, the breast must be emptied by artificial means. 




Fig. 462. — ^niustrating construction and equipment of incubator for premature infants. 

and this involves the risk of the mother’s milk giving out completely, or of 
being insufficient. Finally, nearly all of the smaller premature infants have 
to be fed, for a time at least, by means of a tube or a dropper. In addition 
to these difficulties, there are the dangers to the child of attacks of asphyxia 
when feeding is attempted, and the further danger of aspiration of food with 
suffocation or aspiration pneumonia. The method of feeding used by the 
author is the following: Nothing is given during the first twenty-four hours; 
e^mg is then started by gi\dng 1 ounce of breast milk every four hours by 
u e, and ^ ounce midway between feedings by dropper; after four or five 
ays, t e amount given by tube is increased to ounces and the amount 
given y dropper to ^ ounce; this is continued for another period of about 
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but phlebitis may occur. Umbilical granulomas are comparatively frequent 
and are the result of delayed healing and a heaping up of e.xcessive granula- 
tion tissue Unless these granulations are destroyed the small tumor may 
persist for weeks. Cauterization with silver nitrate is usuaUy sufficient to 
clear up the condition. 



Fig. 404. — Same case as Fig. 4G3 showing appearance of tlie umbilicus ainnioticus on the 
tenth day. There is also a rather large ujiibilical hernia. 

Affections of the Skin, — Congenital skin defects are most frequently seen 
on the scalp in the form of round or oval slightly raised excoriations with a 
bleeding surface or they may be already healed and covered with scar tissue. 
The defect may extend into the deeper tissue, even involving the bone and 
giving rise to brain hernia. Other areas of the body surface may be the site 
of skin defects and they are sometimes quite extensive. 



Fig. 465. — ^Hernia into the umbilical cord. 


Telangiectatic nevi are seen most frequently at the nape, on the central 
portion of the forehead, the upper eyelids, the alae nasae, and the upper lip. 

ey ^PPear as faintly^ red discolorations of the skin and are not raised 
a ove t e level of the skin surface. After twelve to twenty-four months they 
are no longer visible. 

Mongolian spots or blue birth-spots are areas of bluish discoloration of the 

„ ^ ® a rule, but in exceptional cases may cover 

rge part of the body surface; the ventral surface of the trunk, and the 
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sterile but there have been reports that streptococci have been cultured in a 
few cases. The explanation of these lesions is still not clear. 

The treatment is carried out in a variety of ways but the underlying prin- 
ciples are much the same everywhere. Strict isolation is the first step. The 
local treatment is aimed at getting rid of the pustules and keeping the rest 
of the body surface clean and dry’’ in order to lessen the possibility of new 
lesions developing. It is recommended by many that the individual lesions 
be opened and the purulent contents carefully'' sponged off, after which some 
disinfecting solution, ointment or dusting powder is applied. If the lesions 
have e.xtended over a large portion of the body surface disinfecting baths 
may be of value. Detailed directions for the treatment of individual cases 
cannot be given here. 

Ophthalmia Neonatoruim — Although many different bacterial organisms 
may cause ophthalmia in the newborn the term ‘‘ophthalmia neonatorum'' 
is generally used to designate infection with the gonococcus. The organisms 
gain access to the conjunctival sac in the passage of the head through an in- 
fected birth canal. Signs of catarrhal inflammation are usually first seen on 
the third or fourth day; the lids are slightly inflamed and a moderate discharge 
of a serous or serosanguinous exudate occurs. After two or three day^s there 
is a copious thick purulent discharge and the lids are much swollen and 
inflamed. The subsequent course depends upon a virulence of the infection 
and the manner of treatment. Because of the serious consequences of damage 
to the eye proper treatment is urgent. The prophylactic measures now in 
common use in all civilized countries have been of great humanitarian ser\'- 
ice, and no laxity in carrying out these measures must be permitted. ^lany 
cases of ophthalmia are due to inefficient use of the Credo treatment. 

Infection of the Salivary Glands. — The salivary glands may' become in- 
fected either directly’’ from a contaminated mouth cavity^ or by way of the 
blood stream in the course of a general sepsis. The condition is comparatively' 
rare. The parotids are said to be more frequently^ infected than the sub- 
maxillaries but in the author’s experience the reverse has been true. Swelling 
of the gland occurs, accompanied by' fever and refusal of food; the gland 
becomes very'' tender and within twenty^-four hours the overly^ing skin may^ be 
reddened, in which case the gland rapidly'' suppurates and has to be incised. 
In less fulminating cases pus may' be expressed through the excretory duct 
by gentle pressure over the gland, and the process will subside spontaneously'. 

Tooth Bud Infections. — ^The tooth buds also may^ become infected by' a 
direct route through the mucous membranes or by'' the hematogenous route. 
In the latter case there is usually an associated infection of the maxillary or 
mandibular bone. Several tooth buds are usually' involved and are cast off 
through an opening in the alveolar mucous membrane, and an abundance of 
pus continues to be discharged through the sinus thus created. Swelling of 
the cheek or lips accompanied by fever should make one suspicious of this 
condition. The mortality is high. 

General Sepsis and Pyemia. — These conditions are seen so infrequently 
duMg the newborn period that a complete discussion is out of place here. 
The common portals of entry are the skin surface, the oral cavity, the umbili- 
ci^, and the intestinal canal. Certain peculiarities of the newborn are respon- 
^ e or some features of their clinical manifestations; e. (7., a tendency’’ for 
Hemorrhages to occur in the skin, in the intestinal canal, from the umbilical 



CHAPTER XXVII 

CHANGES IN THE FETAL CIRCULATION FOLLOWING BIRTH 

By Bradley M. Patten, Ph. D. 

Cleveland, Ohio 

The results of several recent investigations have indicated that certain 
long-cherished traditions as to the cumulation of the term fetus are no longer 
tenable. That this information has come fragmentarily from various inde- 
pendent workers and is still mutally confirmatory makes it especially cogent. 
In view of this new Imowledge, and as a basis for interpreting the changes 
which occur following birth, it becomes doubly important for us to consider 
in some detail the circulation as it exists just prior to birth. 

THE FETAL CIRCULATION 

Controversies concerning the course of blood through the fetal heart 
have been smouldering, with periodic outbreaks, ever since the times of 
Harvey. The historical phases of the subject have beeen thoroughly covered 
by Pohlmarf*^ (1909) and more recently again by Kellogg^- (1928) so they 
need not be gone into here. The strildng thing is the persistence of the 
Sabatier^ (1791) doctrine that the entire inferior caval stream carr3dng the 
freshly returned placental blood passes directly through the foramen ovale 
to the left atrium, while the superior caval current of blood, depleted by a 
systemic circuit, passes with little or no mingling into the right ventricle. 
Possibly there exists, because of greater familiarity with the adult cumulation 
where separation of pulmonary from systemic blood is so strikingly main- 
tained, an unconscious bias toward interpreting the fetal circulation in terms 
of blood currents which maintain their identity. Whatever the underlying 
reasons may be, cmTent text-book illustrations bear eloquent testimony as 
to the tenacity of the Sabatier conception in the face of an increasing accumu- 
lation of evidence against it. It is true that early injection experiments 
(e. g.j Reid,-^ 1835) appeared to give some support to the Sabatier theory. 
But these experiments, made with heavy starch masses in dead material, 
when reviewed in the original appear too equivocal to justify the mde 
citation they have received. 

Pohlman^^ (1909) carried out the first really critical experiments devised 
to ascertain the course of blood through the fetal manunalian heart. In 
living pig embryos he injected colored starch grains into the circulation and, 
by repeated counts of the gi’ains appearing in blood recovered from the right 
and left heart, demonstrated that mixing of inferior and superior caval 
blood occurred in the right atrium. Cleai-cut as were Pohlman^s results, 
t ey had little apparent infiuence on the propagation of the Sabatier theory 
of crossed pure currents. 

In 1928 Kellogg repeated and extended Pohlman’s experiments. Worldng 
dogs as well as pigs, and varying both the sites of injection 
and of recovery, Kellogg amply confirmed Pohlman’s conclusions. Moreover, 
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available any quantitative determinations of the blood flow through the 
fetal lungs all the implications are against the current view that the pulmon- 
ary circulation is negligible. It is out of line with everything known about 
the development of the vascular system to think of vessels growing beyond 
a capacity consonant with their present activities. Nor is this argument 
by analogy the only angle of approach open. Injection or perfusion of the 
vLcular tree of uninflated lungs seems to offer little if any more resistance 
than injection of inflated lungs. Moreover, measurements of the pulmonary 
vessels in individuals just before birth show them to be of virtually the 
same capacity as they appear in other individuals that died after breathing 
for two or three days.* The actual size of the fetal pulmonary veins as 

Foramen Ovale 



Fig. 470. — Schematic diagram showing dimensions of 20-Gm. heart from normal 
full-term fetus. For the sake, of simplicity the measurements for this typical heart are 
given to the nearest integer. Tabulated measurements from a series of over fifty hearts 
ranging from 15 to 30 Gm. show the constancy of the significant relationships here indi- 
cated. (Patten, Amer. Heart Jour., 1930, vol. vi.) 

determined by these measurements indicates that they bring into the left 
atrium a volume of blood somewhat greater than that contributed by way 
of the restricted functional orifice of the foramen ovale. The fact that the 
left side of the heart receives much less blood by way of the foramen ovale 
than hitherto believed, but receives a correspondingly greater amount from 
the pulmonary circuit, leaves undisturbed the conception of an approximate 

These figures for the pulmonary vessels and those that follow for other cardiac 
given from preliminary tabulations of work still in progress (Patten, and Toul- 
mm j. None of the average measurements here given are based on fewer than forty hearts. 

some instances more than 100 cases have already been measured. The close agreement 
o samp e group averages indicates that the results of the greater number of individual 

IS planned to make before publication of the detailed data wiU differ but 
tractionally from those given here 
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ovale brings, instead of practically all, less than half the blood entering 
the left atrium. On the basis of vessel size, the fetal pulmonary circuit 
brings in more than half the blood entering the left atrium. The blood 
shunted from right to left through the foramen ovale docs not quite raise 
the blood volume estimated as entering the left atrium to equality with 
that entering the right. That this is a real dilTerence and that the load 
carried by the right and left sides of the heart is not absolutely balanced 
is confirmed by the slightly greater size of the right ventricular lumen, the 
slightly greater weight of the right ventricular musculature and the somewhat 
greater size of the pulmonary than tlic aortic outlet (Fig. 470). These facts 
all accord with the characteristic right v'cntricular preponderance exhibited 
by electrocardiograms of the neonatal heart. 

It is unwise to draw too specific conclusions about the circulation from 
such measurements alone. At present, however, there are available practically 
no pressure or volume determinations on the fetal circulation. In the sizes 
of the channels wc have at least the start of ix quantitative basis of inter- 
pretation hitherto lacking. That thcvSe measurements arc not without 
functional significance is indicated by some simple comparisons. In the 
fetus, aortic and pulmonary pres.sures may be assumed to be equal because 
of the free communication of these vessels through the ductus arteriosus. 
This assumption is in accord with the only experimental evidence we have 
on blood pressures in the fetal heart, Pohlman’s observations that blood 
rises to equal heights in capillary tubes inserted in the right and in the left 
ventricles. If the pressures are equal, the relative sizes of the arterial outlets 
and the relative weights of the ventricular walls should both be indicative 
of the amount of blood handled by the right and left sides of the heart. In 
that case we should expect the two ratios to equal each other. That is: 


Right Ventricular Weight i 1 i Area Pulmonary Outlet 
Left Ventricular Weight ^ ^ Area Aortic Outlet 

Writing into this proportion the average of actual measurements made on 
fetal hearts : 

Y should equal ^ 

The correlation figures at 0.94 where 1 is the expectation. 

Since the atria of the fetal heart are in open communication, some of 
the greater intake of the right atrium will tend to be passed on by way of 
the foramen ovale to the left atrium. 


Entering Right Atriu:m Entering Left Atrium 

Orifice of superior vena cava, 36 sq. mm. 

Orifice of inferior vena cava, 70 “ Total cross-sectional area of pul- 

Orifice of coronaiy sinus, _5 » monary veins 37 sq. mm. 

Total, 111 


Blood volume 


-32- 


Functional Orifice 
of Foramen Ovale~?2 


^ 79 sq. mm. inlets 

. 1 
Entering Right 

Ventricle 


oC 69 sq. mm. inlets 

1 

Entering Left 
Ventricle 
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blood flowing from the inferior vena cava into the right atrium and thence 
through the foramen ovale to the left atrium. With the first breath, the 
preformed, but hitherto practicaUy unused, pulmonary vessels suddenly 
opened and aUowed a rush of blood to pass into the lungs. By the very 
power of its surge into the left atrium the blood returning from the lungs 
forced the valvula foraminis ovalis to close agai^t the weakened caval 
current impinging on its right atrial face. Inflation of the lungs shifted 
visceral relations, putting the ductus arteriosus on so much of a stretch 
that blood could no longer pass freely through it and, presto! the newborn 
infant had an adult type of circulation. It is a dramatic stoiy lending itself 
well to diagrammatic exposition within brief compass, but it \vill not stand 
scrutiny. 

In its older form, the idea of the immediate closm'e of the foramen ovale 
was crudely mechanical. There was supposed to be an active shutting off 
of this passage which forced a rerouting of the blood through the heart. 
If such closure failed to occur, cyanosis and death were supposed to result. 
One will find this view still expressed in many current text-books of embiy- 
ology and obstetrics. And case after case can be found in present-day 
hospital and public health records implying the same viewpoint by accusing 
an open foramen ovale of being the cause of death in a neonatal individual 
where an uncjosed foramen ovale is absolutely normal. Belated recognition 
of the long-known fact that closure of the foramen ovale is not completed 
until several months after birth is slowly forcing a retreat from such tra- 
ditions. 

A more recent view holds that although anatomical closure of the foramen 
ovale is delayed, its functional closure is immediate. Even this modified 
conception of an immediate closure which is functional rather than anatomical 
is a corollary of the old Sabatier hypothesis. The first critical event leading 
toward closure is supposed to be a reduced inferior caval current due to 
interruption of the placental circuit. If, as recent work clearly indicates, 
there exists no pure current of inferior caval blood traversing the right 
atrium and making its way directly through the foramen ovale, this contention 
loses all weight. If there is free mingling of the blood currents entering 
the right atrium, flow through the foramen ovale must be determined by 
the difference between the rates of intake and the resultant pressures which 
exist on either side of the interatrial septum. Unfortunately we have no 
experimental data on these critical matters. But what effective reduction 
can interruption of the placental circuit bring about in the relative volume 
or pressure of blood entering the right atrium as compared with that entering 
the left? No maternal blood was coming to the fetus from the placenta. 
After the tying of the cord, as before, all the blood in the systemic circuit 
must return to the right atrium. Possibly after the placenta is cut off, 
relatively more blood enters through the superior cava. But change in the 
relative amount of blood returned by the two cavae will not alter the pressure 
relation between right and left atria. As far as the heart is concerned the 
immediate result of t^dng off the umbilical vessels is merely to eliminate 
from the fetal circulation the blood that happened to be passing through 
the placenta at the moment. It can have no more effect on relative pressures 
in the two atria than loss of the same amount of blood by superficial hem- 
orrhage. One might as well try to effect the closure of the valvula foraminis 



916 


OBSTETRICS AXD GYNECOLOGY 


high hemoglobin index of the fetus and neonatal infant afford an increased 
oxv^en-carning capacity' in the same manner that these conditions are 
lcnot\'n to op>erate in adidts tvith certain types of congenital defects of the 
heart. Finally, the infant does not indulge in physical acti-idties of a tj^ie 
which put a sustained excessive demand on oxj'gen intake until ample time 
has elapsed for readjustment to postnatal conditions. 

There is, in brief, no functional exigency that forces us to postulate a 
violent postnatal increase in the volume of the pulmonary circulation. That 
there is some immediate acceleration of flow under the influence of the mas- 
sasiing effect of respirator^' movements seems highly probable. But the 
radical increase in the volume of circulation necessary even to approximate 
an equalizatic.n of left with right atrial intake must await the gradual 
enlargement of the pulmonarj' channels in response to functional actitaty. 
Just how long a time elapses before such equalization takes place we can 
know with exactness only when there are available critical pressure deter- 
minations for both fetal and neonatal circulation. There are, however, 
many facts which, when arraj'ed, fit together in a suggestive manner. 



Fig. 472. — Diagrams shouang the characteristic postnatal change in the isthmic region 
of the aortic arch. A, Fetal condition at full term. The vessel diameters are averages 
from the measurements of 30 cases. B, T^iiical configuration three to four months after 
birth. Note the enlargement of the isthmic portion of the aortic arch which accompanies 
the reduction of the ductus arteriosus. (From Patten^ Amer. Heart Joim.j 1930, voL vi.j 

First there are three well-known phenomena which appear not to have 
been emphasized hitherto in connection with the circulator 3 ^ changes following 
birth. (1) The lungs of neonatal infants coming to autopsy' characteristicall 3 ’' 
show incomplete inflation. In other words, the lungs come into full functional 
acthit}’ but gradually. The atelectatic areas become progressive!}’ smaller 
imtil complete inflation is reached, normally about the third or fourth 
postnatal week. (2) The high red cell count and the high hemoglobin index 
characteristic of the fetus and neonatal infant rapidly decrease during the 
first month after birth (Japha,^^ 190S). This decrease probably parallels 
the increase in volume and efficiency of the pulmonar}^ circulation. (3) 
The pyortion of the aorta between the origin of the left subcla^rian arter}^ 
ami the entrance of the ductus arteriosus (isthmic portion), which, in the 
fetus, is characteristically narrowed (Fig. 472), takes two months or more 
to widen to the bore of the aorta below the ductus. This seems indicative 
ot a gradual cessation of ductus contribution to aortic current, and of a 
gradual gain in the power of the blood stream delivered by the left side 
01 t e can to the aortic arch proximal to the narrowing. This in turn 
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made with a calibrated cone show that a progressive diminution m the size 
of the functional orifice between the valvula and the septum is taking place 
during this period. By two months the interatrial communication has 
ordinarily been reduced to functional insignificance (Table 2). 


TABLE 2 

Measotie-vents of the Ph-xctional Orifice of the Foramen Ovale at V^vnions Ages* 


Heart number. 

Age. 

Heart weight in grams. 

Functional orifice 
foramen ovale in 
sq. inm. 

Average of 

40 cases 

At birth 

22.4 

30.1 

75 

7 days 

IS. 7 

22.9 

251 

19 days 

19.0 

T.l’^ 

239 

20 days 

27.0 

13. S 

114 

21 days 

, 16.1 

11 « 3 

232 

27 days 

24.0 

10.2 

246 

5 weeks 

23.1 

S.O 

261 

j 7 \veeks 

2S.1 

■ — 

9.1 




Probe patency in 

1 

1 


sq. mm. 

249 

1 

2 months 4 days 

27.5 

4.5 

230 

2 months 10 days 

23.1 

4,5 

240 

2 months 27 days 

25.0 

2.0 

115 

4 months 

22.3 

2.1 

253 

5 months 

21.1 

S.l* 

5cS 

5 months 

23.0 

3.8 

120 

5 months 

24.9 

5.3 

252 

5 months 

25.0 

2,0 

22S 

6 months 1 day 

38.1 

9.1* 

255 

6 months 7 days 

37.2 

1.5 

56 

7 months 

39. S 

2.0 

11 

1 \ months 

34.0 

7.1* 

254 

S months 

40.0 

0 

243 

S months 19 days 

51.8 

2.0 

121 

9 months 14 days 

35.0 

0 


* 'IVhxJe conditions at birth can he established by averaging a nnniber of measure- 
ments, because of the impossibility of securing any number of hearts of exactly the same 
age and weight, only typical individual measurements can be given after birth. After the 
second month the term “degree of probe patency’’ is substituted for “functional orifice" 
because the valvula has by this time become so thickened and so tightly stretched against 
the septum that probably little or no blood would pass by it, although a calibrated tapering 
probe will dilate the opening to the area indicated. Among the typical cases have been 
included cases (starred) illustrating the variability w^hich is encountered. For the general 
trend of events read the table without these exceptional cases. 

Other changes leading toward the ultimate obliteration of the foramen 
ovale follow more slowly. In the newborn infant the valvula foraminis 
ovalis is composed practically entirely of muscle with but a thin endocardial 
covering (Fig. 475). Toward the end of the second or beginning of the third 
postnatal month there commences a strildng increase in its fibrous tissue. 
In the ensuing six months the connective tissue component of the valvula 
increases from 600 to 700 per cent, while there is in the same period no 
appreciable increase in the muscle tissue (Fig. 476). Throughout this period 
fh ^ niost cases, be slipped beneath the valvula, although 

e sit rough which the probe may be passed diminishes progressively and 
tne resistance to its passage increases with the increase in thickness of the 







E. 5 McnTriS (^wo) 



Fig, 476. — ^Photomicrograplis sbo'wiEg the tremendoiiS increii^e in ccnnective tissue 
which occurs in the valYuln following birth. Note that there is no appreciable increase 
in the muscle tissue during this i>eriod. Ail ngures are of same magnihcatioa (X oO) 
and taken from the portion of the valvula indicated in Fig. 475. (Patten, Amer, Jour. 
Anat., voL 4S.) 
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first year after birth, and is frequently much later (Tables 3 and 4 and Fig. 
477). 

Mere failure of absolute completion of the fibrous union of the valvula 
with the septum should be sharply distinguished from the freely movable 
and slack valve as it occurs in cases of pulmonaiy stenosis, and from the 
franldy abnormal conditions in which the foramen ovale remains inadequately 
guarded because of definite structural defects (Fig. 478). Incomplete adliesion 
with probe patency is so common that it must be regarded as a valiant of 



Fig. 477. — Smoothed curves summarizing the progress of events in the closure of the 
foramen ovale. The dotted curve showing the rate of functional closure is based on cir- 
cumstantial evidence and should be regarded as tentative (see text). It expresses the 
progressive abandonment of the foramen ovale, which parallels diminution in bore of the 
ductus arteriosus and increase in pulmonary return to the left atrium. The failure of this 
curve to reach 100 per cent is meant to indicate that in an}" large group of hearts a few 
( = 1 = 1 per cent) will be found in which functional occlusion of the foramen ovale is impos- 
sible because of congenital defects in the structure of its vahniLir mechanism (Fig. 47S). 
The curve labeled “reduction of orifice*^ is based on actual measurements of the effective 
interatrial communication at various ages after birth (Table 2). The average size of the 
functional orifice at birth is taken as a basis for expressing the percentage of reduction in 
size that this orifice has undergone at various ages. This curve does not rise as near 
100 per cent as the curve of functional closure, because small probe patencies of no func- 
tional significance persist in so many indhdduals (Table o and Fig. 479). The curve 
labeled “anatomical obliteration” records the percentage of individuals at various ages 
which may be expected to exliibit absolutely complete fibrous union of the val\uila with 
the septum (Tables 3 and 4). (Patten, Amer. Jour. Anat., vol. 4S.) 

the normal rather than as an abnormality. Approximately 25 per cent of 
all adult hearts show it in some degree (Table 5). As long as the valvula 
foramims ovalis lies tightly against the septum and adequately overlaps 
the limbus fossae ovalis (Fig. 479), probe patency is no functional handicap 
to an other\vise normal individual. 

This whole matter of the adhesion of the valvula to the septum — when 
it occurs, whether or not it is absolutel}^ complete and so on — has provoked 
so much futUe controversy that the reaUy important matter of functional 
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TABLE 5 


IIecouds as to 


Tompleteness op Closure of Forajien Ovale, Primarily prom Adults, 
but Data Not Separated According to Ages 


Observer. 

Number of cases examined. 

Not completely closed. 

Adami-Abbott, 1915^ 

lQti74 

1374 (adults) 

155 (mostly adults) 

199 

44 

Brit. xVnat. Soc., 1898 (Parsons and 
Keith' 

316 (all above 10 years) 

76 

Fawcett and Blachford, 1900^ 

fTinyp 

306 (all over 6 years) 

359 (all over 20 years) 

96 

82 

Klob,’l85's>' (from VierordPh 

Ogle, 1857'' 

Rostan, 1884,” and Zahn, 1889'« . 



500 (ages not stated) 

62 (adults) 

711 (661 over 20 years) 
300 (291 over 20 years) 

224 

13 

139 

130 

Totals 

4083 

1003 


Foramen ovale not completely closed in 24.6 per cent of cases. 


With the new functional balance in the circulation established on a 
worldng basis, the final steps are taken in leisurely fashion and ivithout the 
synchronizing that is so marked a feature of the initial changes. During 
the second or early in the third month, what remains of the lumen of the 
ductus arteriosus is obliterated. If any single event can be regarded as 



ill 'ovprlnn of hearts showing the foramen ovale guarded by a valvula ample 

desSnatcd as adSnli^fTT^ Such cases shL what may be 

of tlus tvne are a'rmnrpntr^^*°*'f ^ closure with a persistent probe patency. Probe patencies 

persist in about handicap to an otherwise normal individual and 

peroist m about 2o per cent of aU adults (Table 5). (Patten, Amer. Jour. Anat., vol. 48.) 

of the cbsure^of^th*^S*^t phase of primary readjustment it is the completion 
l e seen tirl^ ^bout eight weeks. As we 

and variable. The obliteration of the foramen ovale is delayed 

isthmic portion of the^no responsible for the enlargement of the 

tnmic poition of the aortic arch do not come into full play uftil the ductus 
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between right and left atrial intakes is established which throws the com- 
pensating one-way valve at the foramen ovale into disuse. Although a 
probe can still be passed between the valvula and the septum, the foramen 
ovale may be regarded as functionally closed when this new intracardiac 
balance has been established. 

Increase in the thickness of the valvula and finally its fusion to the septum 
follow leisurely in the wake of the functional closure of the foramen ovale. 
Both the time at which adhesion occurs and the completeness with which 
all traces of the original lumen are obliterated are highly variable and of 
little functional significance in an otherwise normal individual. 

Finally, responding to the added load imposed on it by the new postnatal 
balance in the circulation, the left ventricular musculature begins to increase 
more rapidly than does the right. Somewhat less than the right at the time 
of birth, the left equals it in weight by three or four months, and thereafter 
continues slowly to gain until its full preponderance is reached somewhere 
around the seventh year. 
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CHAPTER XXVIII 

multiple pregnancy 


By Irving F. Stein, M. D. 

Chicago, III. 


It is 11011113,1 to bs 3 r ono cliild, 3t 3 timG, mid this is tho gGDGrsl rule for 
all other animals in which the gestation period exceeds six months. In 
most animals the number of teats characteristic of the species, according 
to Marshall, affords an approximate indication of the average size of the 
litter. Furthermore, the average number of young produced iu a litter in 
any species of mammal is, ivith few exceptions, inversely proportional to 
the average size of the animals belonging to the species. 

Multiple pregnancy implies the coe.xistence of more than one fetus in 
the uterus. In the strictest sense, the presence of one ovum in the tube 
and another in the uterus and twin tubal pregnancy are also instances of 
multiple pregnancy. The latter conditions are separately treated in the 
chapter on Ectopic Pregnancy. The frequency of multiple pregnancies 
(about 1.17 per cent) varies with the fertility of the people, and this also 
varies in different countries, at different periods. Thus, DeLee states that 
inultiparae, especially those having frequent pregnancies, are more likely 
to bear twins, and that the probability of twinning increases after thirty-three 
years of age. On the other hand, Das of Calcutta, from a study of 377 cases 
of tndns, maintains that women are more prone to have twins in their first 
pregnancy and that the percentage diminishes with successive pregnancies. 
Possibly the custom of early marriage in India helps to account for this 
discrepancy. 

The number of fetuses in the uterus in multiple pregnancy may vary 
from two to six, about 5 authentic cases of sextuplet birtlis being on record. 
The frequency of tMns is usually given at 1 in 87 births, varying from 1 in 
73.6 (Rotunda) to 1 in 101 (Bertillion). D. Hellin’s formula of incidence 
(quoted by Bumm): twins 1 in 80 births, triplets 1 in 80-, quadruplets 1 in 
80’, quintuplets 1 in 80’, agrees fairly closely with the analysis of Guzzoni’s 
statistics of over fifty million births. Another way of expressing the simple 
relationship of human twin and triplet births is twins 1/n; triplets 1/n-, 
quadruplets 1/n’, etc. Zeleny offers a plausible explanation for the occurrence 
of multiple pregnancy according to this rule. 

Triplets are encountered once in 6,209 births (Dubois) to 1 in 7,103 
(Guzzoni). Quadruplets occur 1 in 371,126 or 1 in 71.9’ (Veit), to 1 in 


cases of quintuplets are on record, and sextuplets, according 
to W^ams, have authentically been recorded in but 5 cases. 

The tendency to multiple pregnancy is looked upon as an atavistic 
reversion transmitted espcially through the mother, but may be carried 
by either parent. TVhen both sides bear the hereditary impulse, the tendency 
accentuated, and repeated multiple pregnancies may result. Multiple 

930 
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of <'astrulation, the critical moment for tnlnning, is responsible for the pro- 
duction of twins. This applies equally to conjoined tivins, the t^Te of 
deformity depending upon the precise moment of interruption (Arey). 
yionochorial quadruplets have been recorded authenticaUy twice (Hennstem 

and Pfalz). .\ i i • i 

Binovular twins are the more frequent (SO-80 per cent) and are derived 

from separate ova. They may be of the same or different sex just as in 
two successive births. The ova may come from one or from both ovaries. 
The fact that a single corpus luteum is frequently found in women djang 
after tnan births has been cited as evidence of multiple ova in a single 
graafian follicle. However, a second inconspicuous corpus luteum might 
be present in the other ovary in such cases. Strassmann described a section 



Fig. -ISl. — Double ovum or fraternal twins. 


of an ovaiy in which almost every follicle contained two ova, and Bumm 
obsen'ed some follicles with two and even three ova in the ovai^’^ of a mother 
of twins. Hartman states that although rare in most indhiduals of a species, 
polynuclear ova or polyo\nilar follicles may be present in great numbers in 
occasional individuals. In the opossum's ovaries pol^muclear ova are the 
rule, and in some ovaries they occur by the hundreds. In Stockel's human 
case all of the many binuclear and trinuclear ova were in primordial graafian 
follicles. The theorj’' of single o\aun (binuclear) twinning in the hunt an is 
held untenable because no binuclear egg has yet been seen in a normal ripe 
^aj^an foUicle. Bishoff even goes so far as to state that it is impossible 
or binuclear human eggs to exist. Twins that might arise from binuclear 
o\a are es^ntialiy dizygotic, hence would not explain the identity in (mon- 
o\ ar) twins. Hartman explains, in this connection, that polynuclear ova 
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sac which was formed by fusion or inclusion of the chorions. Amniotic 
fusion has definitely been observed in 12 cases of twins. 

Homologous or identical twins have but one placenta in which the two 
fetal circulations anastomose freely. Usually there are separate amniotic 
sacs, but occasionally (about 40 cases on record) they occupy a common 
sac due to the disappearance of the septum. Two cords usually develop; 
rarely there is a single cord which bifurcates near the fetuses. The children 
closely resemble each other both physically and mentally, are always the 
same sex, and may even possess the same deformities. Swanberg and Haynes 
reported a case of mongolism in one of (binovular) twins. 

Twins are usually smaller than single births but the combined weight of 
the two is greater. There are numerous cases on record of repeated multiple 
pregnancies often revealing the tendency to accentuate the hereditary impulse 
if carried by both parents. Thus Bumm quotes Valenta who reported on 
the remarkable fertility of a poor Viennese woman who bore twins three times, 
triplets six times, and quadruplets twice, a total of thirty-two children. 
The husband was a twin and the wife one of quadruplets. The hereditary 
tendency toward triplet pregnancy was found by ^lirabcau in 13 of 75 cases, 
and in one family was manifested through five generations. 

The occasional birth of twins of different size strongly suggesting a definite 
age discrepancy, or of twins which appear to be of separate races, has given 
rise to considerable speculation on the possibility of such phenomena. Cases 
have been recorded of twins being born weeks or even months apart, where 
the question naturally arises as to whether one was born prematurely and 
the other carried to full term, or whether the ova were fertilized at different 
intei'vals. These theoretical possibilities in the development of twans come 
under the heading of superfecundation and superfetation. 

Superfecundation is the fertilization of two ova maturing at the same 
period of ovulation, by spermatozoids from separate acts of coitus. To prove 
the possibility of this phenomenon Schultze requires that the woman after 
coitus with two men of different races and other than her own, bear twins 
showing characteristics of both sires. According to Jellett and IMad*!!, 
however, coitus of a white woman with a white and a black mate at about 


the same time, and the subsequent delivery of twins, one pure blooded and 
one mulatto, is sufficient proof of superfecundation. Such a case was reported 
by Archer in 1810. Williams cites a case which is difficult to explain except 
on a basis of superfecundation: a colored woman in her sixth pregnancy 
delivered twins one of which was healthy and one macerated. Syphilis 
was shown to be the cause of death of the latter both by microscopical 
examination of the placenta and upon autopsy of the fetus. The other child 
showed no evidence of the disease. The woman admitted coitus with her 
husband and vnth another man within a period of a few days, the latter 
being treated for syphilis at the time. 


Superfetation is the fertilization of two ova maturing at separate ovulations 
and the nidation of the second ovum in the uterine cavity already occupied 
by the first growing ovum. The existence of superfetation in a normal uterus 
is very doubtful, and while it is possible that each half of a double uterus 
may carry a fertilized ovum of different age, it requires that ovulation 
continue after fertilization of the first ovum. As a rule, ovulation is suspended 
during pregnancy. ^ 
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A marked difference in size of twins (uniovular) may occur due to the 
fact that the circulations communicate freely in the placenta. Thus the 
heart of the stronger fetus gets a larger share of blood at the expense of the 
weaker fetus. This may be carried to an e.xtreme from early pregnancy so 
that the smaller is rendered a mere parasitic malformation— acardiac fetus. 
On the other hand, if one fetus dies early in pregnancy the other may continue 
to grow. The dead fetus, if not separately expelled, may come to lie between 
the'^amniotic sac of the Ihing twin and the uterine wall and may be retained 
there as a fetus compressus or papjTaceous. Entanglement of the two cords 
may lead to the intra-uterine death of one or both fetuses, which may likewise 
result from knotting of the cords. Postpartum hemorrliage is more likely 
after multiple pregnancy due to the weakened muscle fibers and the larger 
placental site which often extends onto the lower uterine segment. Inter- 
locking or collision may occur, and if twins are markedly premature, the 
two fetal heads may enter the pehis at the same time and become impacted. 
Locking may also occur in case the head of a second twin enters the pehis 
before that of the first which presents by breech. i^Tien both present by 



Fig. 490. — Xiphopagus. Spontaneous abortion at two months. CXIichael Eeese Hospital, 

Chicago,) 


the head, one may be slight!}^ in advance of the other, impaction resulting 
from the second head crowding the neck of the first child. T^Tien the first 
child is transverse, the second ma^^ sit astride the first; or the chin of a first 
twin presenting as a breech may engage in the neck of the second, transverse 
fetus. 


Prognosis. ^In multiple pregnancy the prognosis for the mother is poorer 
than in single birth due to the greater incidence of toxemias, greater cardiac 
strain, more chance of sepsis from prolonged labor and the vaginal manipula- 
tion usuaUy required for the delivery^ of the second twin. Postpartum 
lemorrhage is also more frequent. The babies suffer from prematurity’*, 
mtra-uterme circulatory disturbances, and possible separation of the first 
placenta before birth of the second twin. Joined twins, fetus papyTaceous, 
and other monstrosities are not infrequent. The fetal mortaUty^ in twins, 
^ and macerated fetuses, is 7.3 per cent as compared 

TuitaSTirh u|: “■* 

^ diffioiUty in the deliven- of tnins 
due to the emaU s.te of the fetuses which are often prematuS, and the 
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When an attempt has been made to extract the first child with forceps 
and impaction occurs, it may be found upon examination that the head of 
the second child has entered the pehds with the chest of fost. If this 
impaction cannot be obviated by dislodging the second head, the first child 

must be sacrificed in order to obtain at least one living baby. 

If the first child presents by breech and the second cephalic, the head of 
the second may precede the after-coming head of the first child, giving rise 
to locking. In this complication the locking may be chin to chin, or chin to 



Fig. 492. — Interlocked twins. Breech and cephalic. Chin to chin. 


occiput. To correct the difficulty an attempt should be made to dislodge 
the second head and push it up out of the pehds. If it is found impossible 
to do this, decapitation of the first child which is partly born, and extraction 
of the second twin, after pushing up the severed head, is indicated. 

The same principle is employed in treatment when locking occurs in a 
onptudinal-transverse combination. The second twin is extracted after 
podahc version, following disposal of the first child. 

Cesarean section may occasionally be employed and may be the means 
ot saving both twins when othen\dse one or both would be lost. This course 
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Diseases of the Digestive System. 

Liver and Bile Passages (see Chapter XXX aisoj. 

Icterus. 

Cholelithiasis. 


Intestines. 

Appendicitis. 

Intestinal Obstruction. 

Intestinal Parasitism. 

Diseases of the Urinary System. 

General Considerations. 

Tuberculosis of the Kidney. 

Pyelitis and Pyelonephritis. ^ 

Nephritis (see Chapter XXX). 

Ureteral Stricture. ^ 

Infectious Diseases (not listed under S3"S terns). 
Typhoid Fever. 

Cholera. 

Undulant Fever. 

Exanthemata. 

Measles, 

Scarlet Fever. 

Smallpox 

Chickenpox. 

Erysipelas. 

Anthrax. 

Malarial Fever. 

Syphilis (see Chapter LVI). 

Miscellaneous Considerations. 

Surgery in Pregnancy. 

Hernia. 

Subphrenic Abscess. 

Accidents. 

Pellagra. 

Lead Poisoning. 


INTRODUCTION 


Theoretically, childbearing is a physiologic process; yet without excep- 
tion pregnancy throws added burdens upon the maternal metabolic, circu- 
latory and excretory functions. In general, the pregnant woman is subject 
to the same constitutional and infectious disorders as the nonpregnant. 
Indeed, many of the complicating diseases of pregnancy have antedated 
conception. For example, a myocardial weakness or a renal injury may 
remain latent for years until the strain of pregnancy gives it clinical expression 
in symptoms or signs of circulatory or renal incompetency. The hematopoietic 
margin of safety may be just adequate for ordinaiy needs; but the demands 
of pregnancy may plunge the woman into a state of serious anemia. Thus, 
illustrative cases might be multiplied to establish the contributory part 
played by pregnancy in disorders for which it is not primarily responsible. 
On the other hand certain complications may be directly traced to pregnancy. 
A minority of thyrotoxic patients fall into such a category. 
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attempt of a fetal compensation for a maternal deficiency is evidenced by 
Halsted’s experimental removal of a portion of the tiiyroid gland from a 
pregnant bitch, whose puppies on birth all showed great enlargement of the 
thyroid gland. 

Colloid Goiter and Hypothyroidism —The work hypertrophy of the thyroid 
gland (Marine), or the simple colloid goiter, would seem to have no influence 
upon the course of pregnancy unless attended by hypothyroidism. In fact, 
this colloid change with enlargement of the gland can be completely con- 
trolled as a rule by the exhibition of iodine. The simplest form for its ad- 
ministration is an iodized salt. If more accurate dosage seems advisable, 
thyroxin may be utilized in doses of 0.5 to 1 mg. daily. This minute 
quantity represents the actual need of the body. 

Hypothyroidism in the mother presents an entirely dilTercnt problem. 
Whether arising upon a preexistent colloid goiter or independently, there is 
imminent danger of miscarriage. No less serious is the possibility of congenital 
goiter or cretinism in the offspring of such mothers. Litzenberg and Carey^ 
reported the successful treatment of these cases after repeated earlier failures 
by the use of adequate thyroid extract. 

Thyrotoxicosis. — Experimentally Kunde, Carlson and Proud^ proved that 
rabbits with severe hyperthyroidism have oestrus, ovulation, fertilization, 
migration and implantation; but in most instances the young are never born. 
Resorption of the fetuses occurs in the latter two thirds of pregnancy. No 
direct parallelism exists in the human being. However ■Mussey, Plummer 
and Boothby^° concluded that hyperthyroidism reduces the fertility to 
about 25 per cent of normal. Earlier studies by Wiite“ indicated the same 
tendency with the common experience of premature labor and antepartum 
hemorrhage, should pregnancy occur in such patients. 

A few observers^- question whether pregnancy seriously increases the 
toxicity of hyperthyroidism. In a great majority there is a marked accession 
in the symptoms of thyrotoxicosis with the onset of pregnancy when the 
thyroid disturbance antedates conception; and, too, pregnancy may initiate 
the manifestations of thyroid ovcractivity. In occasional instances the 
toxicity may retrogress late in the coui*se of pregnancy with a relighting 
during labor and complete subsidence in the puerperium. The largest series 
of cases available for study have been reported from the iMayo Clinic.*^* 

In the latter report^^ a total of 29 cases of Graves’ disease and 12 of toxic 
adenoma of the thyroid gland is analyzed. The introduction of iodine in 
the medical treatment preparatory to surgery has so modified the outcome 
of these cases as to render earlier studies on this point useless. Twenty- two 
of the 29 cases of Graves’ disease were met by partial thyroidectomy'’ during 
pregnancy. Compound solution of iodine (Lugol’s) was administered to 
all but 2 of this group. The remaining 7 were carried tlu’ough their terms 
^ pregnancy on medical management which included Lugol’s solution. 
Thme of these 7 patients had recurrent Graves’ disease; 3 more were of a 
mud order, completely held in check by iodine after delivery; and thyToid- 
ectomy became necessary in the final patient a month postpartum. As to 
f with toxic adenoma of the thyroid gland, 9 were submitted 

ectomy, 2 refused operation and 1 \vith mild manifestations was 
earned to term on medical treatment without iodine. Thirty-eight of the 
41 cases reported in follow-up letters. The outcome of pregnancy was 
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pregnancy in the goiter belt. Not only may the maternal morbidity from 
thjToid disturbances be reduced, but also the incidence of congenital goiter 
may be greatly lessened. ^ 
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Parathyroid Glands 

experimental studies !MacCalIum and Vcyegtlin^ fixed the responsibility 
for calcium metabolism upon these small glands. In pregnane}’’ the maternal 
mechanism for maintaming the calcium balance is further taxed by the fetal 
demands for new bone formation. Contrary’’ to the generally accepted opinion 
^kin- held that pregnancy per se is not a cause of dental caries nor has 
the frequency of pregnancy any bearing on the condition of the teeth. Blood 
cmciimi determinations would seem to indicate normal values throughout 
the period of gestation with some transient depression of the cun^e during 
ac ation. women show a definite lowering of the blood calcium during 
pregnancy.- Bokelmann and Bock^ reported that the absolute content as 
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ovGrcRst wGRtliGr Rnd iR wintorj should ho strongly ur^cd, CrIciuir 
lactate or gluconate by mouth usually suffices to meet the needs of this 
group of subjects. If not, intravenous calcium chloride is indicated in doses 
of 10 cc. of a 5 per cent solution. Parathormone‘S may be utilized to speed 
the process; but as soon as the blood calcium exceeds 10 mg. per 100 cc. of 
blood and the electrical reaction passes the normal line, the dietary sources 
of calcium wll suffice and cod liver oil may supplant viosterol. In the more 
acute manifestations of tetany, parathormone is almost indispensable, 
although inhalations of carbon dioxide may control the minor seizures by 
reducing the alkali reserve. Therapeutic abortion is not indicated. 

Osteomalacia.— In all probability this is not a disease of the parathyroid 
gland; but since it has to do with calcium metabolism, it is considered at 
this juncture for convenience. Surveys, such as that of Scott, indicate 
that osteomalacia complicating pregnancy is not uncommon in Asia. It 
may occur sporadically in certain districts of southern Europe, and apparently 
a majority of the cases observed in this country have immigrated from these 
areas. Calcium privation seems to constitute the essential background. 
The conspicuous clinical details of the condition relate to an inordinate loss 
of calcium and phosphates from the bones, wliich are thus rendered soft 
and even flexible in advanced cases. Particular obstetrical importance 
attaches to the earlier and predominant involvement of the pelvis, vertebrae 
and ribs, and their resultant deformities. This is especially noteworthy, 
because it is generally recognized that women with osteomalacia remain 
fertile and present a most serious problem in obstructed labor. 

Medical judgment has for many years indicted the endocrine glands, 
as the responsible factor in osteomalacia, if the trend of therapy be a criterion. 
Beginning with Fochier,'^ Fehling,"' Ogata‘* and othei's have advanced the 
theory of an ovarian responsibility and have advocated oophorectomy for 
its treatment. Their reported results are good; but McCrudden'® found no 
favorable sliift in the calcium metabolism upon experimental castration. 
Bossi-® was responsible for the suggestion of the therapeutic value of adrenalin 
in osteomalacia; and Hoennicke-‘ maintained a thyroid background. AlcCrud- 
den and Fale.S” sharply arraigned these observers for their inadequate clinical 
.studies and their uncritical viewpoints; they pointed out the importance 
of an initiating factor in an increased demand for calcium salts. In the male 


a bone tumor may act in this direction. 

ilcCrudden-® subscribed to the Cohnheim theory of um’nterrupted apposi- 
tion and resorption of the elements of bone, in contrast to \’irchow's belief 
in a permanency of the inorganic elements of bone. AlcCrudden found, 
by experimentation, that in childhood apposition of lime salts is normally 
more rapid than destruction. In later life a preponderance of destruction 
over apposition of lime salts would lead to osteomalacia. Under such condi- 
tioM he found new bone laid down which was poor in calcium phosphate 
and rich m orgamc matter and magnesium phosphate.-^ Scott-^ found the 

mT', !! '"f increased in osteo- 

maiacia. The latter figures were not significant in a differential or diagnostic 

<&tvXlS0* 


recomLd^for‘'mt!fv°^ osteomalacia to pregnancy and lactation has been 
recognized for inany years. ItIcCrudden=® remarked its occurrence usually 
only after repeated pregnancies. Its flrst appearance is usually in trfate 
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Pancreas 

The pancreas arrests the attention particularly by reason of the common 
disturbance of the sugar metabolism in pregnancy. Williams^ reported 
sugar in the urine of 13.6 per cent of 500 pregnant women (17.5 per cent of 
262 primiparae and 9.2 per cent of 238 multiparae). Such figures lead 
immediately to a consideration of the basic blood sugar curves for the period 
of pregnancy. AVilliams and Wills,- and Rowe, Gallivan, and Matthews^ 
determined that the normal curve in the nonglycosuric pregnant woman 
has a tendency to fall toward term and rise in the early puerperium. The 
return to normal occurs ivithin a few weeks postpartum in the majority of 
patients. Rowe^ applied the galactose tolerance test to a series of subjects 
and found that pregnancy lowers the naturally higher tolerance of the mature 
female to a level approaching the prepubertal cuiwe. Rowe^ and his co-workers 
found that the recovery of normal adult tolerance is slow, but that it usually 
develops before the end of lactation. Williams and Wills- foimd the blood 
sugai curves of glycosuric pregnant women to be elevated but not diabetic. 
T e curves present an exaggerated Their figure for symptomless 

^ycosuria among 640 pregnant women on a routine diet was 5.4 per cent. 

e sugar excreted in the urine is almost invariably glucose during the course 
ot pregnancy; but lactose is foimd in the urine quite frequently during the 
period of mammary engorgement early in lactation. 

presence of sugar in the mine at any time, but especially in the 
to PcifthKcif unpos^ an immediate obligation upon the clinician 

division' ^ ^ ^S^cance. On this basis it is possible to make the following 
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whether any severe diabetic survived pregnancy in the pre-insulin period; 
but it is beside the point to discuss the viewpoint of that era except for 
perspective. Duncan/o Parsons^^ and Williams, “ among others, have painted 
a pessimistic picture of the maternal and fetal risks of that earlier period. 

A clinical observation of increased sugar tolerance in the diabetic mother 
in the later months of pregnancy has a distinct bearing on the management 
of these patients. In a diabetic reported by Parsons, Randall and Wilder^* 
the dosage of insulin had to be dropped from 60 to 40 units in the sixth month 
of pregmncy and at the eighth month hypoglycemia occurred on 35 units. 
The standard diet used for two years was ultimately borne Avithout insulin 
for a few days. With the cessation of lactation, however, the blood sugar 
rose and glycosuria ensued. Interestingly, the tolerance to sugar appeared 
improved thereafter by reason of the smaller dosage of insulin required to 
effect control. Similar experiences have been reported by Stander and 
Peckham,*^ La-wrence,*® and Gray and Feemster.i^ Since this improvement 
in the maternal sugar metabolism always occurs late in pregnancy, if at all, 
the inference of a supplementary insuhn supply from the fetal islands of 
Langerhans has been generally accepted. Gray and Feemster*^ gave the 
most convincing direct proof of such a compensatoiy change in the demon- 
stration of twenty-four times the amoimt of island of Langerhans tissue in 
the four-day-old child of a diabetic mother as compared wth the normal. 
They pointed out the danger of hypoglycemia in the child born of such a 
parent, to compensate for whose insulin deficiency hyperplasia of the islands 
of Langerhans may have occurred in the child. Lawrence^® hypothesized 
that twin pregnancy might well afford a further increased insulin supply 
to the mother. 

From the experimental standpoint, Carlson and his co-workers'®* -® 
approached this problem in the pregnant bitch before the isolation of insulin. 
On total extirpation of the pancreas in nonpregnant bitches death resulted 
in seven to twelve hours; whereas if the bitches were pregnant, neither 
hyperglycemia nor glycosuria occurred after complete removal of the pancreas 
as long as the fetuses remained alive and the placental connections intact. 
With labor came a rise of blood sugar and after delivery the typical picture 
of diabetes meUitus ensued. Pack and Barber-' approached the problem of 
a fetal source of insulin for maternal metabolism by a different method. 
The abdomens of pregnant goats were opened and mth especial precautions 
msulin was injected directly into the fetuses. Hypoglycemia resulted in 
the mother, indicating a transfetal and transplacental source of the added 
maternal supply of insulin. 


Not only does the existence of pregnancy in a diabetic impose a serious 
burden upon sugar metabolism and all that this implies, but the danger of 
infection is ^eatly increased, and Liepmann^' has described metritis dissecans 
as a complication of diabetes in pregnancy. The tendency to overgrowth 
of the fetus has been noted by Duncan,'® Springer,- Lambie® and many 
other c^cians. The hyperglycemia of the mother affords an added source 

this excessive size adds greatly to the 
^ffaculty of labor. OccasionaUy a child suffering from fulminating diabetes 
IS bom of a diabetic mother. In the case reported by Ambard and his 
^ociates naarked pancreatic lesions were found at necropsy in the infant 
born of a mother with diabetes. 
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be accxiratelv made and the dangers both of hypoglycemia and of ketosis 
avened. The desperate cases of coma in inadequately controlled diabetes 
comDlicatins^ Dresnancy were lormerly uni\ ersally fataL ^Vith insu lin 
and^tpp^ 0 Dkate suntxirtive measures, ihe mother may usually be saved, 
but the Want is either stillborn or dees nor long survive, Reveno^^ reponed 
one of the first cases of this type after the introduction of insulin. His 
nanent had exnerienced four or five previous miscarriages at two to three 
months. 'When she entered the hospital she was precomatose: the blood 
suaar was ~ mg. per 100 cc.: acetone and diaceric acid were demonstrable 
in^the urine. Heroic doses of insulin, sodium bicarbonate and lorced fiuids 
controlled the situation. The premature infant died in sixteen hours. After 
delivery of the infant the mother underwent a decided change for the better 
and wii shortly stabilized on small doses of insulin. In no other complication 
of Dieananey is eternal vigilance more essentially the price of saiety to the 
patient- Bearing in mind the tendency to overweight in the letus, lower 
caloric intake for the mother and the induction of labor somewhat before 
calculated term should appreciably reduce the risk. Cesarean section may 
be advisable when the strain of labor seems prohibitive by reason or the pre- 
carious condition of the patient. 
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ia this condition. Tlie pigmentation is much more general and darker brown 
than in pregnancy. Black frcckle.s form a .striking contra.st to the general 
bronzin'- and the pigmentation of the mucous membranes of the mouth 
is an almost constant finding. The arterial hypoten.sion. low blood sugar, 
depressed basal metabolic rate and calcification of the suprarenal glands, 
as evidenced by roentgenological study, are points of further diagno.stic 

significance. , . -r i ... 

The prognosis for the mother has been almost uniformly grave m the 

past. Fitz-Patrick' reported that 5 of the 12 patients in his collected series 
had succumbed during pregnancy, but that there had been no apparent 
effect upon the coui-sc of Addison’s di.sea.<e in tho.se surviving childbearing. 
Abortion occurred only in the very advaiicctl ca-'^es. Shaw^ reports the 
apparent improvement of a patient with Addison’s disease in the later months 
of pregnancy, with death shortly after delivery. This cxix.>rience suggests a 
possible parallelism with diabetes mcllitus in the fetal supply of a deficient 
internal secretion. Such an auxiliary function could only be exi>cctcd after 
the third fetal month when the corticomedullary differentiation occurs. 

The Muirliead regimen of substitution therapy of adrenalin and suprarenal 
gland substance by the oral, rectal and .subcutaneous routes^ has given a 
measure of relief in certain ca.ses; and the work of Hartman and his co- 
workers,^- ® and of Swingle and Pfiffner,‘-“ in the Isolation of a cortical 
hormone from the suprarenal glands has opened the way for the ultimate 
clinical control of the serious and commonly fatal crises of Addison’s disease. 
Granting an inability to meet the underlying pathology by any form of 
substitution therapy, the remote prognosis will be established by the etiologic 
background of the disease. For the. purpo.ses of the present discussion of 
the coincidence of Addison’s disease and pregnancy, early clinical succe.s.s’ 
with the cortical hormone would seem to justify a favorable prognosis for 
the term of pregnancy at least. 
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may be indicated. Strauss'^ and others have reported excellent results from 
the use of iron in the chlorotic anemias of pregnancy. The doses now pre- 
scribed ordinarily exceed 1 Gm. of Blaud s mass four times a day. If possible 
this dose should be given six times a day. At the same time when the free 
hydrochloric acid of the gastric juice is deficient or absent, diluted hydrochloric 
acid should be given in -i to G cc. doses three times a day at meals, well 
diluted in water or buttermilk. The diet should be abundant in green and 
leafy vegetables, red meats and liver. The general hygienic care of the 
patient must not be neglected. Occasionally, transfusions are life-sa% ing 
in the advanced or neglected case, but ordmarily they are not required to 
meet the need of the average anemia of this type. 

As to the grave megaloblastic anemia of pregnancy and the puerperiura, 
the response to transfusions, repeated if necessary, has been so prompt and 
regular as to constitute almost specific therapy. Channing^ thus argued 
many years ago: “The question of transfusion has often occurred to me. 
But of what possible benefit would be such a supply of blood? What might 
not the effect be of filling almost empty vessels with a fiuid so unlike that 
which already circulates in them, and which their own functions have pro- 
duced? In a disease so fatal some risk might be incurred. But is transfusion 
an operation which our present knowledge of it would authorize? If safe 
in itself, however, might not time be gained by the operation, for such 
functional changes to occur as would supply healthful blood?” Certainly 
the French \iewpoint as voiced by Aubertin-' for the prompt evacuation 
of the uterus is not justified, particularly since there is no evidence tliat 
deUverj' relieves the condition. In fact the time of onset of the anemia 
is not infrequently puerperal. Reist- reported unfortunate results from 
intervention in this type of anemia. In his judgment transfusion lias reduced 
the mortality of 50 per cent as quoted by Esch“ to a minimum. Certainly 
the latter’s figures must be revised. The INIinot-Murphy regimen*^ for the 
treatment of pernicious anemia was early applied to tiffs group of cases 
with successful results. Deschamps and Froyez-^ among others have reported 
on this phase of therapy. Equally successful have been the responses to 
liver e.xtract.-^- ” In fact in certain cases the pregnancy has been carried 
to term under this form of treatment.-^ With liver therapj’’ reticulocj’te 
showers may be expected in the peripheral blood whenever the initial level 
of erj-tluocjTes is below 2.5 millions, and their numbers will be in inverse 
proportion to this initial erj'throcjffe count. The average dosage of liver 
is 250 Gm. a day. It may be taken raw, well minced and concealed in 


tomato or fruit juice, or it may be prepared bj' cooking in one of man^' pre- 
ferred styles. The extract of choice is Eli Lilly’s 3-13, a vial of which represents 
100 Gm. of fresh liver. The ordinary dose of the liver e.xtract is 1 vial 
three times a day (equivalent to 300 Gm. of whole liver). Valentine’s 
h'ver extract E-29 and a number of other liver products are equally potent. 
Refined liver extracts are now available for intravenous and intramuscular 
^e. In all probability ventriculin-^ will prove as effective as liver in the 
treatment of this type of anemia. It is recommended in doses of 10 Gm. a 
day for each million deficiency in erjffhrocjdes. 

Splenic Anemia.— This condition as a complication of pregnancy has 

3 Uterature. In 1930 Hesseltinh’^ collected 

3 cases of Bantt s disease and added a fourth of his own. In his account he 
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the leukemic infiltration. Wallgrcn’* in reporting a ca.se in his own practice 
and re-dewing the literature related that up to that time (1921) three of four 
fetuses bad died but that the fourth had survived and remained eruirc‘Iy 
healthy. Peterson"' also repuned a normal baby from a mother suffering 
from acute leukemia. Sanger.'^ in a scholarly disem-sion, advanced the 
customarv escape oi the child as proof of tlie ab^e^ce of a tranr*niLs.';ion of 
the maternal blood dyscriLsia to the fetus. Prematurity and maceration 
of the fetus are not uncoiiuuon.“» ^ The mother survived childU-aring in 
only two instances of the twelve in Kosmak's series"* and viable cliildren lived 
only a few days to five montlis. Treatment avails notiiing in acute leukemia 
and sur\ival casts s^^rious doubt upon the diagnosis from the present view- 


point. 

Chronic Leukemia- — Most of the c;ises in the literature of chronic leukemia 
complicating pregnanerr liave Ix^en of the myelocytic tyjx*. The splenomegaly 
attendant upon this fonii of leukemia particularly adds to the mecluinical 
load of pregnancy. Herman*-^ ernpiiasized this point ami .-faced chat ad of 
the svTuptoms of leukemia are aggravated by prc'gnancy. Ilis review of 
the literature, which at that time (1901; included 12 c:i.-es, led liiin to conclude 
that there is a definite tendency to aixriion or premature deliver}^ in these 
cases. Maternal death not infrequently occuranl soon after deliveiy': but in 
certain instances improvement attended the piierjxriuin. .Schroder^' con- 
curred in this experience. This ternponiiy* reinistion may be* entirely sub- 
jective and dependent upon the decri:ase in intra-abdominal prt\-sure. 

Before introduction of the ro<uugen-niy and radium in the treatment of 
chronic leukemia. Hennan''^ urged therajxmtic alxirtion or the induction of 
labor. More recently ( 1930) Xeumann^* advocated the interruption of 
pregnancy and sterilization by radiimi in event of the appearanc^t? of dyspnea 
in chronic nn'eloc\'iic leukemia. Hausnm^ and llidder*^ cited in which 
the roentaen-niy had held the leukemic ^^ituation in control. In the latter’s 
case the mother was delivered of a nonnal child, Hadiuin thenip^" \rith 
hea\w initial doses vv’as favored by Bower and Clark"** wlio in 1925 reviewed 
the subject. The cases including their own totallcii 17 at that time. The 
suggested efficacy of Fowler s solution in a ca^ of leukemia tenued acute by 
Greene*' recalls the recent obser\'alion, by Forkner and rcoit,*'" of the utility 
of this prepanition in chronic myelocytic leukemia. Dus<s 5 of 5 minims of 
Fouler.- solution increased to 15 minims three times a dav mav prove 
valuable. 


Hodgkin’s Disease.— Geminell'* rc-poned an instance of Hodgkin’s disf;ise 
in nhich pregnancy occurred three times after the discoverj' of the Ivinph- 
adenopathy. Two deliveries were nonnal. as were also the babies: in the 
other an intercurrent attack of influenza brought about a spontaneous 
aboriira. Three years and a half had ehipsed since the onset of the trouble 
whicn had been kept in check by radiation. Gemmcll cited the case reported 
-* and stated that aa\Tce was ordinarily given to tenninate pregnanev 

u Hodpons disease were determined early in the course. With niodcri 
roentgen-ray and radium therapy such a radical plan would 

evidence that preimanc}* pro- 
to >>“> 'ta clime, 1 ,m,„ifci,aU 0 M of pipun, 

.po aneoin, hemorrhages, reduced platelets, prolonged bleeding time, 
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labor constituted a serious risk to the mother in that the mortality in this 
group was 41 per cent, as compared with 16 per cent among tliosc in whom 
the pregnancy was not interrupted. 

Bland^ and other observers concur in the opinion that pregnant women 
have an increased susceptibility to influenza and that a higher mortality 
attends its occurrence in this group. Mild attacks of the disease carry little 
risk either to the mother or to the offspring. Labor is apt to be prolonged 
and tedious in contrast to the inconspicuous pain that frequently attends 
abortion. Farrar^ has urged that therapeutic abortion or the induction of 
labor can effect no benefit but may aggravate the general condition. 

Welz^ noted that the fate of the fetus was intimately linked with the 
general condition of the mother. He urged that so dangerous was the 
toxemia to the fetus that all ends must be directed to combatting the same 
in the mother. A further well-recognized hazard to the fetal survival lies 
in the possibility of transplacental infection, Abt/** for example, related the 
case of a child dying from hemorrhagic bronchopneumonia three days after 
birth in which the mother suffered from influenza and went into labor pre- 
maturely. At birth the child was grayish blue in color and there were many 
rdles in both lungs ten minutes after delivery. A septic endocarditis of the 
tricuspid valve, cloudy swelling of the parenchymatous organs and a wide- 
spread hemorrhagic bronchopneumonia were established at necropsy. Cul- 
tures of the lungs, spleen and other organs revealed streptococci and 
staphylococci (albus and aureus types). A similar experience occurring in 
the services of Drs. E. F. Schneiders and H. K. Tcnney^^^ at the St. Alary’s 
Hospital, Madison, Wisconsin, was confirmed by roentgenological and 
necropsy studies. 

The management of influenza complicating pregnancy is primarily 
prophylactic. Failing to prevent the infection, no biological product is 
available for its treatment. The general measures in use for symptomatic 
treatment may be utilized in the pregnant patient. Because of the serious 
dangers of anoxemia to fetal integrity and life the early and continuous 
exhibition of oxygen is advised. 
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each year in this country alone, arrests the attention. The magnitude of 
this problem obviously cannot be ovei’emphasi;ied and its solution in the 
individual case must confront every practitioner from tune to time. Yet 
singularly there is a wide divergence of opinion both in precept and in 
practice as to the proper management of these complicating conditions. 
By general admission the question is a highly individualized one; yet certain 
generalities may be accepted as fairly universally established. 

The consensus among students of the subject is strongly opposed to 
matrimony in the presence of active pulmonary tuberculosis. Arbitrary 
intervals of two to three years of complete quiescence are suggested as fair 
proof of the physical eligibility of the tuberculous woman for marriage." 
This question will receive more adequate discussion in Chapter LV; but 
it should be emphasized that a period of marital adjustment should be advised 
before conception occurs and the strain of gestation is undertaken.^ Such 
statements presuppose the willingness and ability of the principals to cooper- 
ate. In such instances the problem is simplified; but much more grave are 
those cases in which pregnancy under or against advice is attended by the 
reactivation of an apparently quiescent tuberculous process or the extension 
of an active pulmonary lesion. In a minority of tuberculous patients the 
history of an actual inception of the process can be traced to pregnancy;^ 
but there is ample clinical evidence to support the opinion that the strain 
of pregnancy and of lactation add greatly to the risk of tuberculosis. 

In the event that the pregnant woman be proven actively tuberculous, 
the pendulum of obstetrical management has swung widely in the past 
generation from the German plan of immediate therapeutic abortion to the 
French idea, as expressed by Bernard,*' “Quand on est tuberculeiise, ne pas 
devenir enceinte; mais quand une tuberculeusc est enceinte, il n'ost pas 
certain qu'elle ait avantage b. interrompre sa gestation.'* Apparently guided 
largely by the observations of Bridgman and Norwood,^ Williams^ has taken 


a most conservative viewpoint of nonintervention. These observers,^ wliile 
admitting that pregnancy frequently leads to a breakdown in the tuberculous 
subject, believed that the artificial termination of pregnancy is not warranted 
at any stage. While 5 of the 9 tuberculous women upon whom a therapeutic 
abortion was performed died within a year's time, the series is altogether 
too abbreviated to carry conviction as to the wisdom of nonintervention. 


Forssner, Sundell and Kjellin'^ felt that a knowledge of the pathogenesis of 
the tuberculous process is more important than statistics. In their judgment 
therapeutic abortion is contraindicated except in rare instances. Their 
figures, involving large numbers of pregnant women (341) and nonpregnant 
controls (396) with tuberculosis over a period of a year, show no appreciable 
01 constant differences. Like groups, numbering 299 and 359, respectively, 
closely coincided in results after two years. Dumarest and Brette^ pointed 
out the great risk of therapeutic abortion to the mother and added that 
two were frequently sacrificed in the forlorn hope of saving the mother. 

opinion, which might be multiplied many 
be called a number of equally recognized authorities who advise 
thSe freely under well-controlled conditions. Among 

at Saranac . By reason of his experience 

rdva^e or sorii of ^ important factor in the 

advance or spread of the process, but also that not infrequently tuberculosis 



976 


^noiisjy Taxed v • ^^cologv 

islp!i|'4SSs:v:fe- 

^ondouQ the iufhrr. ^ ^-<?rifice of ^un-fva] nr ^^terrmf 

sj: 

-fc>ne6v sx-^Tcri * t>e3T i death 

had a Hi, P:^-Snancv xna,. , ^ at the nS - 

^d. trirh ^ o; actiWr,- pJ'ee\‘i-f^ 

“tic-lmJ?'?"'' ““»f'-atiW^f^''-' 'ie Pafe,?''.!' ‘‘"''■i'y be efr'S"^; 


-or ;r *'-e/„p “ -urrhere 

bed, °4f"* 'tae c.e°i,r“r on*„e or-acrMr ' ™ ^>>c pnixiL 

' aU -oeaiiir«‘,-.r, “ P-'ace i„ ,I 'a-otomy ,„,, P“taooan- ,„^_arulti. 



Copyright, 1933, b}' W. B. Saunders Company 



pmesa of 

w, O. SAUNOERS COMPANY 
»*MU.ADCUPHIA 




n 


COXTRIBX '^'0 VOLOCG I 


l-RANKLIN' li. ^LVI;TL^-. IL D. . ^ , 

Editor, Sois^rx-, Oynecolog>-, and Ol'^tctrios; Diroctor-Gcnml, .-Vincncan College of 

i>urgooiis 

WILIJA.M SILVIXLIXJ^ MIDDLETOA. M. D. 

.\ssodafc Profe«or of ModK-me. Imvers.ty of \ri?consi.r. As<oeiato I’hyfician. .State of 


r.o/w»n 


ROBERT D. MU^^^SEV, M. D. 

Heiid of Section on Obstetric-, The :Ma>o Clinic; Rrofivvw of Obstetrics, The Mayo 
Foundation for r^Todical I'Aiucation and RcsenTcb, Graduate., 

School, rniversiry of Minuesotxa 


EMIL XOVAK, M. D., F. A. C, S. 

Associate in G^TiccoIog^’. The Johns Hopkins Lnivorsity: \isiting G\ik< olop'-t, 
Agues’ and Bon Seoours Hosjntals, Baltimore 


.VRTIIUR HA^^XEV PARMKLEE, M. IX 

Associate Professor of Clinical Pediatrics, Rush Medical College of tlio Lniversity of 
ChicaJio; Associate Attending Petliatrician, Presbyterian aiul Cook Count % 
Hospitals, Chicago 


BRADLEY M. PATl^EX, Pii. D. 

Associate Professor of Histology and Einbryolog>\ School of Mcdiciae> \Vo5teni Rcx^cn'c 

L’nivc^^^i^y 


LA^MIEXCE M. RAXDALL, M. D., M. S. in Obstetrics 
Associate in Section on Obstetrics, The Mayo Clinic; As-istant Professor of Obstetrics, 
The Mayo Foundation for Medical Education and Research, Gnuhiato Scliool, 
University of Minnesota 


ED'WARD A, SCHUMAXX, M. D., F. A. C. S. 

Associate Professor of Obstetrics, University of Pennsylvania : Surgcon-in-CIiicL Kcnsinctoii 
Hospital for T\omen; Obstetriciau and G>iieeologist. Philadelphia Gencr:il and 
Memorial Hospitals; G\mccologist, Frankford Hospital; Obstetrician, 

Chestnut Hill Ho'^pital: Consulting Obstetrician anil 
G\-necologist, Jewish Hospital, Philadelphia 


OTTO Hx SCHWARZ, M. D., F, A. C. S. 

Professor of Obstetrics and G\TieeoIog>', Washington University School of Mwiicino; 
Obstetneian-in-Chief and G\Tiecologist, St. Louis jMaternity and Barnes 
Hospitals, St. Ixniis 


IRmXt F. STEIX, M. D,, F. A. C. S, 

Associate Professor of Obstetrics and G>niecology, Xortluvostorn University Afcdienl 
..chool; Attending Obstetrician and Associate Gynecologist, Michael Rccso 

Hospital, Chicago 


MADELINE J. THORNTON, M. D. 

Instructor in Obstetrics and Gyuiecology, University of Wisconsin 

JOHN ARNOLD HRNER, M. D.. Ph D 

-Associate Proffer of Obsteriics imd Gynecology-, University of Minnesota; Obsletrieian 
and GynccoIogist-m-Cluef, The Genera! Hospital, Minneapolis 




:viz:csTKrAXiox xhs Light of 

CHP^HXG THT PhTSIOLOGY OT SeTEOBYCYIOY , . . 

Cati. G. T^ !>-, JL-v:* Not. 


KxOYTLTDGr COX- 


js:, IvL 3. 


CHAPTHP X 


t- rt RnPHOTrcnvi: ltcih xy 

C..- G- H‘-5:r^Lo-, P:^D. 


ooS 


CH-IPTEE XI 


Shsxal bnxKCOi 


Yct.-^x, D , OCT r^TTJii-OC Ixl. I>. 


0^0 


SECTIOX m 

:moephology axd physiology of pregxaxcy 

CHAPTER xn 

Mattratiox axd FijJTmA^Tiox or tht OTm...,. SSI 

CHAPTER Xin 

Tbx Eahlt Dr'iXLOPiOArr or tes Er,3RT0 401 

CHAPTER XTT 

Placcatatiox. Fetal AlEiSEAXES atvD Dectdeas 442 


CHAPTER X^' 




HE EjLBHTO and ArrEXOAGEi 
Er— iro -4. : 


CHAPTER XXI 

An'atomt. Petsiologt. aad Paxhologt or the Feits 513 

rsE:> E A NL ijo Ertrixx A S.zxr'AiXS, M. D. 

CHAPTER XVn 

The Embstologt or the Fehaee Gen-ehahte Thacx 5-57 

-Lsxhtx E, Ecrr. LL E. 

CHAPTER Xmi 

Phesendatiox aad P051T10K or te^ Feid? -n- 

-OATrr* S. yX. F). 

CHAPTER XTC 

ILvtepa'al Chan'ges Ln-cidekt to Psegkan-ct 


613 



Xii CONTENTS OF VOLTJSIB I 

CHAPTER XXX Pace 

Toxeroas OP Peegnancy 1006 

Robeht D. jMijSset, ]M. D., and Lawrence M. Randall, ;^L D. 

CHAPTER XXXI 

Distdebances Due to Diseases and Abnohjulities op the 
Feiule Genitalia 1061 

Alexander IVIacKenzib Campbell, M. D. 

CHAPTER XXXII 

Spontaneous Abortion and Premature Labor 1084 

Jennings C. Litzenbero, M. D. 

Index 1117 


2 OBSTETRICS AND GYNECOLOGY 

brmch of the broad specialties of Bynecology and obstetrics, medicine, 
eStlogy pediatrics, pathology, radiology and radiotherapy, and endo- 
So 7 oA° They am men of repntatlon, sane in thcir metvs, comprehensive 
S maSce conservative in judgment. To insure proper coordination of 
Iterial, many conferences were held wath the editor by authors who were 

rthrH.“curtL”hS*acceptcd the diiricult assignment of editing 
these volumes. He has proved that he is supremely ruled tor liia txik. He 
is a writer of force, an impelling teacher, a practical research worker, and, 
of most importance, an independent practitioner of clinical^ gynccolog}^ and 
obstetrics whose paramount interest it is to benefit his patients. 

His vision in planning this work goes be3mnd the range of an ephemeral 
production. He conceived the idea that there sliould be a comprehensive 
history to portray ^^what America has to tell about obstetrics and diseases 
of women'^'-anatomy and physiologj^ accepted methods of preventive 
medicine, diagnosis, personal management, therapeutic treatment, surgical 
technic, and follow-up. Though creditable volumes bj'* individual authors 
were written before gynecolog}^ and obstetrics were refined into specialties 
of a specialty, no one man can now prepare a comprelicnsivc work on cither 
of these branches any more than one individual can edit a modern journal 
of medicine. 

Dr. Curtis says: “It is planned to publish a new edition cverj" five to 
eight years, the work of fonner aut hoi’s being rcedited b}’ them or their 
names retained and their contributions altered and rejuvenated b}’' those 
most worthy to follow in their footsteps (as determined b}' the autlior, his 
confreres, and the editor). A new editor is to be chosen from time to time 
to carry on the work ” We, his followers, are aware of his vision and of his 
wisdom, and do not doubt that this first edition will meet with an enthusiastic 
reception. Through the plan of organizing for permanency, the reputation 
of authority will be presented, and each ro\’ision will contain the consensus 
of opinion and practice of the foremost practical authorities. Thus this 
product become the encyclopedia of obstetrics and g^mccology, and of 
necessity’' will have a place not onlj’' in the libra r}’ of even” up-to-date practi- 
tioner of a specialtj^, but also in ever^^ reference libra ly of medicine. 

This work will be of interest and profit to e\'er}’ obstetrician and g^mecol- 
ogist. It should be an inspiration to the specialist, a guide to the independent 
piactitioner, a model for teachers, and a comprehensive text-book for ad- 
vanced students. General specialists will be convinced that a high tj^pe of 
specialization is necessary to treat diseases peculiar to women; and that 
0 s e ncs, an allied subject, also requires a special t3q}e of mind and tempera- 
ment for its successful management. These volumes should be carefully 
peruse 3^ e general surgeon, wiio, as a rule, is as far removed from being 

Lfror^fL K '''' Obstetrician. Obstetrics and g3mecoIogy 

nlair TK^^'' mere branches of surgei^^ and this fact is unobtrusively made 
management of diseases of w’oinon and of obstetrics 

is SaJctalT^f ‘li' “"-S'T- 

are of rare\^^e^et^ ^ many .subjects presented herein 
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of sc^•enteen books and contains the writings of Nicholas Culpeperi 
JS SoM), physician and astroloscr; Abdiah Cole (1610!-1670?), doctor of 
plfysick: WilhL Kowland (fl. 1668), 

1 physician to the KinB of France; and John Fernehns' (1497-1558). The 
fifteenth book is devoted to the diseases of women, and m the preface the 
author says: 

‘•Those arc called Womens Diseases which are proper to them only, and come from 
the defect of that part which is distinct in them from men, viz: the Womb; of which De- 
nmeritus in liis Letter to Hj-pocrates said, That it was the cause of six hundred miseries, 
aiul innumerable Calamities. But we to lay down those Diseases of the AA'omb ''hich ime 
'most usu'd will divide them thus: Some come from the Vessels, and some from the Body 
of tile Woinl) or Cavity; others are in respect of it-s chief and not least act of Generation. 
From the distemper of the Vessels of the Womb, and the preternatural causes, come Chloro- 
sis or Green Sickness, stoppage of the Terms, immoderate Flux, the Wliites, Rage of the 
Womb, and the Mother. In the Cavity of the Womb are, Inflammations, Ulcers, Schirrhus, 
Cancer, Gangrene, Dro])sie coming forth, and shutting up thereof: These may hinder 
Gdicration but by accident. The Diseases which are in respect of Conception, Breeding 
and Bringing forth, arc Barrenness, acute and Chronical Diseases of Women with Child, 
Abortion, diflTicult l 3 ringing forth, dead Child, Secundine retained; immoderate flux, or 
suppression of blood, and the acute Diseases of ^Vomen m Child-bed. All which Diseases 
wo will speak of in as few words as the dignity of the matter will permit.’^ 

In discussing difficult births the author directs that all causes of delay are 
1o be removed, though no mention is made of the causes nor is the method of 
their removal prescribed. There is, however, the usual reliance upon drug 
therapy: 

^tSuch Medicines as further the Birth are Methodically to be administred. . . . 

Among tlic more effectual sort of Medicaments are numbred Oyl of Amber, Oyl of Cinna- 
mon and extract of Saffron, which do in a little quantity work much . . . Sneezing 

may be provoked by the following Powder. Take white Hellebore half a dram: Long Pep- 
per one scruple, Castorium five grains. Make all into a Powder, and blow thereof the 
quantity of a Pease. . . . Also hard Travail ma^’’ be holpen not only by these inw’ard 

MtMlieines prescribed, but likewise by outward. Let the Midwife therefore frequently 
annoint the womb of the Childing-woman with Oyls of Lillies, sweet Almonds, Lin-seed, 
and .suchlike. ... If the child begin to come forth in a disorderly manner, as by 
putting out one Foot, one Hand, or any other way, the IMidwife must no ways receive it 
on that manner, but thrust it into the Womb again, and compose it to a right and natural 
posture or form of Egress. Which must be done by laying the Childing woman on her 
back m tlio l)ed, with her head somewhat low, and her buttocks high: and then gently 
pressing her belly towards the short ribs, and tlmusting the child into the womb. After- 



Shoulcl the child be dead and after medicines have failed: 

: ‘ implore tlic Chyrurgeons aid. AVho may pull it out either bv Tn^tn 

nien is us Paulus Acgmeta (625^090) describes the manner, L on v Mp o ih^ 
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Fig. 4.— William Harvey. From the original portrait by G. Jansen in the possession of the 
Royal Society. (Froin the author^s collection.) 
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Fig. 5.~^Facsiinile of the title page of Anaiomical Exerciiations, by William Harvey, London, 

1653. 
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“If wc consider tlie many occult Qualities, and secret Influences oj cdesUal Bodies bo- 
Mdos those three .vhich are manifest to us, namely, £eof, LifU and Motion, shall readily 
md rationally agree ii-ith Astroloffcrs, as well as Philosophers m this Point that the ce- 
kstkd Bodies coaenr with other natural Causes, in the regular Procession of all the different 
Steps of the Conformation and Constitution of human Conception. 


Because of the numerous responsibilities which devolve upon the professors 
of the art of midwifery, Maubray notes that women have finally been taught 


, . to lay aside all childish Bashfulness and imaginary Modesty, in ojrder to secure 
their Own and their Childrens Safety, by inviting the Assistance of both SEXES.” 




THE 

FEMALE PHYSICIAN, 

Confining ;\I! the 

Diseases incident to that Sex, 

I N 

Virgins Wives, and Widows ; 

T O G E T H I- R 

With their and Symptomr^ their 

^Degrees of Danger, and refpeftivc 
Methods of Prevention and Cure; 

To ivhich is added, 

The Whole A R T of 

New /;;//i;'oi;VMidwifery; 
\ 

COMPREHENDING 

The nccclTary Q^iMifentJous of a Midwife, 
and particular DifeOim for h/mj JKt/m.v;, in all 
Cdfa of ptfjicvU and rfete''*}‘tlMrrd Ei u T » s i to- 
gecher with the T}i:s {,nd J^t£wic/} of hoMi rhe 
Mother and Chil o. 
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Fig. 0. Facsimile of the title page of The^Fcmale Physician, by John Maubray, London, 


He believes this is wise because 


and Lmmonly endued^vith grenter'^PrcsencToTMf^^^^ acquainted with Physical Helps 

^ “—id. 
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appears to have been the author that Maubraj^ read with the gi-eatest car^ 
Podalic version is described and Mows the procedure we have earlier noted 
in the writinsis of Guillemcau, hlaiiriceau. Bourgeois, and others. Gentle 
manipulation's emphasized. Without clearly indicating that he undei;stands 
placenta praeiia, he saj^ that when the after-birth falls into the orifice of 
the womb it ‘‘obstructs the passage and egress of the infant. ine 

s™ntom of hemorrhage is noted, in which event, IMaubray says ‘ the mother 
and "child are imminently endangered.” Bather than perforate the after- 
birth ndth an instrument or by means of the fingers in order to perform manual 
delivery, Maubray instructs that the safest and shortest way is fimt to extract 
the placenta after which the cliild may be grasped by the heels and delivery 
effected. 


. . in this critical Cojulidon, the BIRTH must immediately follow the SECUNDINE^ 
wthoiit the Loss of one hloment’s Time, and that especially for stopping the Floodings, 
which would otherways not only soon suffocate the weak Ikfant, but also in a short Space 
of Time effect the certain Dcolh of the tender hloxiiKn.” 


Maubray also calls attention to the danger of hemorrhage in connection with 
abortion and miscarriage. 

One section of the work is devoted to the nurse, her qualifications and 
duties, the management of the child and diseases of infants. In this discus- 
sion jNIaubray probabty refers to tetanus neonatorum when he quotes Arnold 
de Villanova^ (1235-1312) and ad\ises that the cliild soon after birth be given 
a dose of pulverized coral in a little mother’s milk in order to prevent fits ‘Ho 
wliich newborn children are very subject.’’ 

In Ills chapter on numerous conceptions, he foUo'ft^ the traditions and 
superstitions of the preceding century. He sa^^s that while he could give 
many instances of the birth of tlnee, four, five or more children at one time, 
he satisfies himself with quoting the following most remarkable case: 


^‘That of the Countess Margaret, Daughter to Florcut 7T. Earl of Holland, and Spouse 
to Count Herman of Henehvrg; who, on GooiFFridaij, in tlic Year of our Loud 1270, and of 
her 42, brought forth at one Birth, 305 whereof 1S2, arc said to have been 

Males, as many Females, and the odd one an liEUMAPHUODiTE: wiio were all baptized, those 
by the Name of John, these by that of Elizabeth, in two Brazen Dishes, by Don William 
ouffragan Bishop of Treves, The Basons are still to be scon in the Village Church ofLosdun, 
where aW Strangers go (on purpose) from the Hague, being reckoned among the great Curi- 
osities of HoUandJ^ ^ 


There is a long chapter on sterility in wliich be notes the S3miptoms of 
me anchoha and hj’^steria and in which he describes manj" nervous diseases 
m women as due to “strangulation of the womb.” 

It IS difficult to reconcile the bold effrontery \s1th which Maubray sets 
forth Ins own experiences at the birth of dc Siajger wliich he calls “the sucker.” 

weh nfoK T\"i^ conceptions, Maubray says that sometimes normal as 
V gH as abnormal births are accompanied with 

hYSTlSlS in Shape and Size to a 

of an extraordffia^dS St .YMd^ 

= Moodiwarp— Scottish dialect for mole. 
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.U • ATm.tL ^nd bv eeiitlv Dulling here and at the Shoulders, I extricated the 

Hefd Star a^shoi Time tL Child began to stir, soon after to sob, and then cried out 

loudly.” 

As has been pointed out by Spencer' this description of GiffarcTs maneuver 
should be retained in obstetrical literature inasmuch as it ante^tes th^ ot 
Smellie. The deliveiy of the after-coming head is again described in Oase 
XIII indicating that the procedure was followed as a routine: 


clapped one Hand flat upon the Breast, and with the other taking hold above the 
Shoulders, drew towards me, but the Head did not readily follo^v^^ I therefore passed my 
Fingers up to the Child’s Mouth, supporting the Breast with my ^'nst and Arm, and put- 
ting one Finger into the Mouth, and two others upon the Cheeks, I pulled towards me, and 
at the same time drawing with my other Hand above the Shoulders, brought out the Head. 


In a desperate case to which Giffard was summoned, he found the patient 
in convulsions and at the same time bleeding profusely. The following wise 
counsel is worthy of note: 


''After I had satisfied her Friends of the extreme danger which attended, both her De- 
liver}^ and the not attempting it, (a person cannot be too cautious how he acts in such 
difficulties, to skreen himself from malevolent Tongues) I undertook the Work.” 


In the case of a presenting arm, Giffard says (Case XLV) : 


"You arc not always obliged to return the Arm when slipped down; for sometimes by 
so doing make it more difficult to pass the Hand; the Arm returned often stopping up 
the inner Orifice: nay, I have sometimes been obliged to bring dowm an Arm, to make 
room for my Hand to pass into the Uterus; nor is there an}" danger in so doing; for gener- 
ally as the Legs and Thighs advance forwards, the Arm by the turning of the Child is drawn 
back into the Uterus, and comes out with the Head,” 


In Case XL VI where a child came footling the midwife was not able to bring 
it further. In discussing this case Giffard says: 

"This Case should be a Caution to Midwives, to send for help in time, when a Child 
comes Footling, and not to venture (unless they are very skilful) to bring it forwards.” 


Spencer- believes that Giffard^s Case CLXXXVI^ is the first report of a 
hydatiform mole published in England. The case is entitled *'The bringing 
away of several large Substances, formed from a great number of H^^datides 
join’d together by a loose Parenchymatous Substance.’^ Giffard says: 


l^bruary the IGth, 1730-31. I was sent for into Peily-France, to a Gentlewoman 
whose Husband died about four Months before, she at this time thought herself with Child, 
am \sas seiz d with a Flooding, which she had complained of for several days: but the 
aisehargD not being large, she had only made use of Medicines by her Midwife’s directions; 

was sent for, upon examination, I found that it seized her periodically, 

L r °ther time. From what I 
fZ . . from her discourse, I could not believe that she was with Child, and there- 

• • • I "’='frod upon her the ne.xt day, nC sha nks 

better, but as her Doctor saw her then, I call’d no more. On the sixth of I wS 

cccdij Sr Ld'a flo^dTnrSIh^ Throws, like those pre- 

f * ooding at this time returned, but not in a large quantity": As 


^ Loc. cit. 

2 Ibid. 

^ Page 437. 
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One of his cases, that of an ectopic pregnancy, terminated mth rupture 
into the reetiun and delivery of the fetus Ma the anus. The case was autop- 
sied by Mr. Mourse of St. Bartholomew’s Hospital and Giffard, in the pres- 
ence of Dr. Dodd, physician to St. Bartholomew’s. The case is No. CLVII 
in GiiTard’s collection, and the following autopsy notes are from the report. 

"Tlie Fallopian Tube on the riglit side, we traced from the Fundus Wo'i ataiost to 
the Morsus Diaboli, where it open'd into, and was confusedly and closely ^\ith a 

Sacculus, immediately to bo described. The Ovary on this side together with the L^ga^ 
vicntum latimy was dilated into a large Sacetdus of irregular form, extending itself be- 
liind the Uterus, (to the back part of which it adhered) and passing on towards the left 
side, was connected to that part of the Colon that terminates m the Rectum, as also to the 
Rcclinn, In this Sacculus we found part of a Placenta, and the Remains of the lacerated 
Membranes; and besides the Aperture of the Fallopnn Tube mention'd before, there was 
anotlicr about four inches in Diameter, into the middle of the Rectum: , . . ' 


Giffard^s report, which is illustrated mth two excellent copper plates of the 
pathology found at autopsy, oouoludos*. 

“As this Case was communicated to the Rojjal Society, and the parts shemi tliere, the 
Prcsitlont, Sir Hans Slomic,^ ordered two Draughts to be taken of them, which I have here 
annexed," 


GifTard may be regarded as the first English obstetrician to publish sub- 
stantial contributions to clinical midwifeiy. His udse management of diffi- 
cult cases, including the careful use of his forceps, marked a distinct advance 
in the practice of midudfeiy. From occasional references we learn that liis 
work was known and highly regarded not only throughout England, but in 
France. He practiced principally in London and environs. 

Edmund Chapman (16S0?-1756) was a surgeon and midwife who prac- 
ticed for several years at South Halstead in Essex, before settling in London, 
where lie became after Maubray the second public teacher of midwifeiy. 
vSpencer- says that he was the first person to make known publicty the forceps 
used by the Chamberlens in his A Treatise on the Improvement of Midwifery^ the 
first edition of which was published in 1733 and the second in 1735 (Fig. 11). 
The first edition does not contain an illustration of his forceps. The dedica- 
tion of his treatise is addressed to Dr. E. Milward,^ to whom Chapman says 
he owes his life and that of his son. In liis preface he notes that he had 
frequently seen, in his twent 3 ^-seven 3 ^ears of practice, many fatal mistakes 
committed by miduivcs and his great desire is to teach midwifery to those 
who have made some progress in the art. Midwifeiy he indicates is 


“one of the most noble and useful operations in being and it requires judgment for there 
IS generally one and often two lives snatched as it were from the jaws of death, as in a 
violent hooding where the IMother or child or both would be inevitably lost in a few min- 
utes without deliveri\ 


He notes further that it must be acknowledged that some being ignorant of 
turning he child have made frequent use of the hook and knife. He seems 
to feel that great progress has been made in British midwifery for he says: 

‘Sir Il.ms Sloane (1000-1753). 

* Loc. cit. 
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Sir Fielding Quid (1710-1789) was born in Galway, the son of an army 
officer On August 16, 1738, he was made a hcentiate of the King and Queen s 
Colie-e of Physicians in Ireland. As an example of 

m^^ird midwifery it is worthy of note that in 1760 the CoUege refused the 
request of the Uffiversity of Dubhn to examine Yielding Quid for the degree 
S Bachelor of Physic on the ground that the candidate was, by his calling, 
Ssq^alified for obtaining a medical degree. Despite which the University 
proceeded to examine Quid and granted him the degree of M. B. on January 
27 1761 This incident inaugurated a controversy between the Unn ersity 
and the College that continued for many years. Quid had stuffied in Paris 
under Gregoire, and located in the practice of midwifery in Dubhn in 1738. 

A 


TREATISE 


0 F 

MIDWIFRY. 

1 N 

THREE PARTS. 

B Y 

Fielding Ould, Man-Midwife. 


DU BJL I N : 


Printed by and for Oli. Nelson at Mihcnh 
Head in Skhwcr-Roiv j 

And for Charlfs Connor at Pc/jc’s Head 
at EJfe:.'-Gate, M DCC XLII. 

Fig. 12.— Facsimile of the title page of A TreaHsc of Midmifry by Fielding Ould, Dublin, 

1742. 

TA ^ Treatise of Midwifery (Fig. 12) (in three parts) was published in 
ublin in 1742 and was the first work on midwifery to be published in Ireland. 
A number of interesting observations appeared in Guides treatise, among 
which we may mention : 


FintreJinif^fbo^A^ assisting a weak Patient in her last Labour-Pains, by introducing a 

seen- which I wifZr ^^^OToheen taken Notice of by any Author which I have 

, ch I A\onder at, for the good Effects of it, are obvious to the meanest Capacity.’' 


There is also a very outspoken criticism of Deventer who, as may be recaUed, 
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A. H. IN'IcClintock says;- 

-F™™ c., F,i„ foots f “to'drf hSo'^ 

sss mSS itaS^ot‘i» 

Arthur, Duke of Wellington.” 

Fieldine Quid’s treatise on midwifery marked definite progress in British 
midwifery and was a worthy forerunner of the many notable contributions 

of the Dublin School. , , , , -i ^ ^ 

William Smellie.— Probably no single indmdual contributed so much to 

the development of midwifery as did Smellie, and all students of midwifer}’’ 



Fig. 13. — Smellie. Frontispiece of the Sydenham Society edition of Sinellic^s 

works. 


oi tlie period cannot but be impressed with his sincerity and frankness, his 
sound judgment and his desire to teach.^ William Smellie (1698-1763) (Fig. 
13) was born at Lanark and was educated in the public schools of his native 
town. He probably studied medicine as an apprentice to some Glasgow 
surgeon.*^ At any rate Smellie began the practice of medicine on his own ac- 
count in Lanark in the year 1720. His interest in midwifery must have been 


IMosse 1745; a new building was erected and oc- 


^ F ounded by Dr. Bartholomew 
cupied December 8, 1757. 

I il/«!CT/eri/ in Ireland. John Ringland, Dublin, 1870, p. 18. 

Dr. 11 tlham Sindhe and Ms Contemporaries. By John Glaistcr. Glasgow, 1894. 

dnn O nrnnm- '"'’^’^es to the belief that the preceptor may have boon Jolm Gor- 

don, a practitioner of Glasgow of considerable reputation. 
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“Don’t think, because Midwifery has been hitherto chiefly m the Hands of Women 
that it is a trifling .Affair; very far from it, be assured, as every Operator can testify. If at 
first setting out you meet with some easy Gases, don t tKmk they will be all so, if you do, 
YOU will be greatly mistaken; don’t depend upon Chance or Fortuny for they are both 
bUnd and wdl dco'eive you. The Operation is often one of the most difficult in a Surpry 
nnd the Art depends upon as nice a Foundation as any, and some Cases you mil find will 
make you sweat plentifully in the coldest Day in Winter; and if any of these difficult Cases 
should occur, before you are well versed in the Operation, for the ^nke of your own 
tation, as well as the Life of the poor Woman and Child, I hope, and believe you will gladly 
desire the Assistance of some skilful man in the Profession. ... 

“Remember never to be ill-natured or use harsh Expressions to the poor u Oman in 
her Pains, though sometimes you may have great Provocations. Let nothing ever make you 
in a Hurrv, or force Nature before she is ready. Never on any Account discover any thing 
relating to the Fair-Sex in Company, or suffer any Discourse concerning d, to be set on 
Foot, as has been too often very foolishly done by some of the Profession.” 


Pugh states that his book was ready for publication some four years 
earher and that he attempted to publish by' subscription, but the subscription 
did not fill. Had Ms publication date been 1750 instead of 1754, he would be 
entitled to priority on a number of important points. 

His description of podaHc Aversion is remarkably clear. He emphasizes 
the fact that the toes of the child shall be doAvnward; that if thej’’ do not 
remain so the operator shall keep 


. . tiurning the Child as you draw forwai’ds, so that tlie Belly may be toward 
the Mother's Back by the Time you have drawn it as far as the Breast. . . . when 
you have got it thus far, pull it down pretty tight from Side to Side which will lower the 
Arms into the Vagina.^^ 


Pugh then describes the delivery of the arms which must be performed 
“gently'^ and extracted with care: 


. j^ou must then introduce the Fingers of your Left-hand into the Vagina^ 
under the Child's Breast, and put the first and second Fingers into the Child's jMouth 
pretty far, so far howyver, that you are able to press down the Child's Tongue in such a 
Planner that by keeping your Hand hollow, and pressing it upon the IVIother's Rectum f the 
Air may have Access to the LaHriXy you will soon perceive the Thorax expand, as the Air 
gets into the Lungs. IMany Authors make very little Trouble in extracting the Head, 
without a well-forrned Pelvis^ every Operator must Icnow there is Difficulty, and great 
Danger of losing the Child by its Stay in the Passage; but by this Method of giving the Child 
Air, I have saved great Numbers of Children's Lives, which otherwise must have died.” 


Here follows an interesting comment on the resuscitation of the child imme- 
diately upon delivery. 


not 1 1 ™niediatcly upon Delivery, w'hich sometimes it will 

A r ctc’idn? infl^e time pmohing the Nose with your Thumb and Finger, to prevent the 
mnny ^ ^ ^ it before the Fire: by which Method I have saved 


In case of anticipated difficulty in deUv^ery of the after-coming head Pu"-h 
notes Hmt he earher detised a “curve fiattish Pipe, as likewise a flexible one”i 


who in^ ms^uStedVdeSSion M S ‘Vectfs'L^Utu?’''' (1751-1819) 
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A + 1 741 when he removed to the home of James Douglas^ 
until about August, vh instruction in midwifery under 

S .na. aa^s W«Me, .e 

of the founders and senior surgeon of St. George s. 



Fig. 15. — William Hunter. (From the author^s collection.) 


His natural flare for anatomy, which had manifested itself even before he 
left Cullen, culminated under the inspiration of Douglas in a great desire to 
found an anatomical school where he could pursue his researches and at the 
same time instmct students and thus advance anatomical investigation. The 
first advertisement of his lectures appeared in the London Evening Post of 
September 16, 1746: 


“On Monday, the 13th of October, at 5 in the evening will begin a course of anatomical 
lectures to which will be added the operations of surgery^ with the application of bandages, 
by illiam Hunter, Surgeon. Gentlemen may have the opportunity of learning the Art 
of Dissecting during the whole winter season in the same manner as at Paris. Proposals 
to be seen at Mr. Millards Bookseller opposite to the end of Katharine St. in the Strand.” 


It appears that beginning in 1746 William Hunter delivered at least one 
course of anatomical lectures each year and in October, 1752, in addition to 
announcing his anatomical lectures, he advertised that: 


Vt-u' u for his Anatomy of the Pregnant Uterus are taken in at IHr. 

iSIilIar s, bookseller in the Strand and at the author's in the Little Piazza, Covent Garden, 

F. R. S. 1706; discovered the fold of the 

peritoneum knovTi as Douglas pouch”; anatomist of note; bibliophile; physician. 
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made certain proposals to the Rovernment, but these were not accepted. Un- 
STnteTbe purchased in 1706 a house in Great Windnnll street and m- 
au^rated a remodelling program. In 1708 the house was ready for occu- 
pancy and in June of that year, he was joined by his bro her John and by 
WilliL Hewson (1739-1774). While this anatomical school ^^'as not destined 
to survive as a permanent establishment, it may fairly be said that m- 
augurated a new era of anatomical study and invc.sligation in I-mgland and its 

influence was world wide. i 

In 1774 Hunter^s The Aiialoiny of the Graind Uierns (Fig. 10) appeared 
the work of thirty years. It contained thirty-four plates, the carlics^ dating 
from 1750, most of them drawings by Andrew Van ll^^nsdyk (d, 1780), al- 
though two were engraved by Sir Robert blrangc (1 /21—1 /02). 1 bis book 

represents one of the most remarkable productions of the eighteenth century* 

Aside from his The Aiicitoiiiy of the [//rra.s, V illiam Hunter con- 

tributed little to obstetrics. Certainly he did not influence clinical obstetrics 
to any great extent, although his practice was cliiefly confined to that field. 
He interspersed his lectures on anatomy witl) lecturc.s on midwifery, altlmugh 
it is said that his midwifery lectures were chiefly anatomical. 

It is unfortunate for the historian of clinical midwifery llmt he did not 
leave accurate notes of his cases. Samuel Foart Simmons* in his life of William 
Hunter writes that Dr, Hunter, while interested in the anatomy, physiology", 
and pathology of parturition was not deeply'’ interested in clinical midwifery". 
Through a series of fortunate circumstances, William Hunter succeeded to the 
midwifery practice of Sir Richard Manningham and Dr. Sandy"S. He was not 
compelled to go through the arduous process of building a practice and es- 
tablishing himself and a careful study^ of contemporary data leads one to be- 
lieve that he was far from being a master of clinical Inidwifery^ He was a 
pronounced conservative and decried any'’ form of interference no matter 
how desperate the situation. This attitude on the part of Dr. Hunter no 
doubt served to repress operative interference on the part of bold but ignorant 
practitioners. As Dr. Hunter well loicw, the more ignorant tlie operator, 
the more willing was he to employe his instrumental arniamenlarium. Never- 
theless the policy of leaving all to nature was in many" caso.s unfortunate, and 
prejudice against the use of forceps, no matter how skilfully" applied, re- 
tarded in definite measure the progi'ess of midwifery. 

The unfortunate disagreement which caused the separation of the lives 
and ambitions of the brothers Hunter occurred in 1754. Inasmuch as tlic 
asis of the quarrel had to do with maternal and fetal anatomy", it may" well 
be mentioned here. It appears that Colin Mackenzie (d. 1775), one of William 
bmeUie s assistants, had made in Smcllic^s dissecting room an unusually" 
^re u injection of the veins and arteries of a cadaver of a pregnant woman. 
On exposing the uterus the appearance of the placenta and placental site 

XTk S ^ to be unusual and Jolin Hunter records that he was 

asked by Mackenzie to examine the specimen. John Hunter writes 
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volume of the first edition is dated 1783; and on the title page of each volume 
of the second edition, folloiving the list of bookseUers, is the date, 1784. 1 he 
two editions are identical as to paging and subject matter. On the reverse 
of the title page of the first edition another publication of the author is men- 
tioned, Cases of Insanity, In the same position in the second edition there is 
added Address to the Public on the Stihject of Inmniiy. ^ 

William Perfect dedicated his book to Samuel Foart Simmons,^ M. D. 
Most of the case reports had been sent to Perfect’s former teacher, Colin 
Mackenzie,^ and the latter’s comments are included with the reports to 
which they pertain. Among his case reports the following are w^’orthy of 
note: In Case XXI he cites the history of a woman wdio awakened in the night 
with a severe hemorrhage about two weeks subsequent to deliver}^, the bleed- 
ing continuing beyond the resources of her physician, when Perfect was sum- 
moned. He packed the vagina full of fine tow and oxycrate, kept the patient 
perfectly quiet in a horizontal position and gave her an opiate. The pack- 
ing came away spontaneously three days thereafter and Perfect says “the 
patient has since got through two pregnancies ^vithout any similar complaint.” 
Perfect quotes Hoffman as advising packing the uterus Avith pledgets of lint 
dipped in a solution of the colcothar of \dtriol, and says that Levret arrested 
a case of violent hemorrhage by introducing a piece of ice into the utenis 
which caused a sudden contraction of the organ. Le Roux of Dijon in a 
similar situation is quoted as packing the vagina with linen and fine tow' 
moistened with vinegar. 

Perfect’s two volumes comprise the most carefully and accurately de- 
tailed case reports in British midwifery of the period. His thought is direct, 
the diction precise, and the meaning clear. His references to contemporary 
and older writers evidence wide and accurate reading. 

In addition to his interest in midwifery Perfect devoted much stud 3 '' to 
the subject of insanity and was the founder of the as^ium for the insane in 
West Mailing; this still exists. His poems, some of whicli were published, 
attracted more than local notice. 

Mention has been made of many of the important teachers of midwifer}’' 
in London in the latter half of the eighteenth centu^ 3 ^ It w^as impossible for 
medical students to secure adequate instruction in midwifery in the general 
hospitals of London, although, as we have noted, French hospitals, particular!}’' 
the Hotel Dieu, more than a century earlier had opened the lying-in wards 
to both male and female students. Many of the London teachers of mid- 
wifery had received training in France and naturally w’^ere desirous of es- 
tablishing like opportunities for the English students. One of the most 
forceful teachers was John Leake. 

John Leake (Fig. 18) (1729-1792) was born at Ainstable, Cumberland, 
and received his M. D. degree at Rheims in August of 1763. He wns admitted 
as a licentiate of the College of Physicians in 1766. His death occurred 
August 3, 1792, and he was buried in the no-.h cloister of Westminister Abbey. 

Society; member of the 

5 the Saf Media S member 

Sci^cef af MontneWe?^^'^^^^ “u of the Royal Academy of 

much Observatioif and iust Writings are distinguished by 

him to the highest Rank il his whose Genius and Abilities recommended 

® See page 37. 
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'•The^e advantages will be specified in their CERTIFICATE, “ 

of TeaUmwovavient,\s will justly entitle the_ young Accoucheur to the confidence of 

^"‘^‘‘Shme^derr^uTK may have ample and immediate 

opportunity of improvement by extra Privileges at Lectures and Hospital. 

He further states that one house-surgeon will be admitted once every three 
or six months and will be entitled to ^‘privileges extraordinary . 

“He may attend the Lectures as a vcrpdual Pupil, and will be allowed a double share 
of Labours; being also permitted to touch every patient at the time of admission into the 
Hospital during his residence there, he will from thence become expert and judicious in 
the Art of Touching, and dexterous in all Cases of danger or difficnlUj. 

''He ^vill be present at all preternatural and laborious Cases, as Dr. Leake s assistant, 
and see the treatment of Diseases incident to Lying-in Women, namely, those of ChUd- 

bed Fevers, Uterine Hcemorrhages, Convulsions, etc. - , i a ai tt 

"He will be permitted to examine the morbid appearances of bodies opened at the Hos- 
pital, with a view to illustrate the Cure of Diseases imperfectly understood; and to take 
Clinical Minutes of all such extraordinary cases.” 


Dr. Leake's winter course of lectures began the first day of October and a 
new course the first Monday of each succeeding month during the winter 
season. Evidently bis plans included the training of midwives as he says 
female pupils may be instructed and duly qualified for practice b}’' being 
allowed to reside in the hospital. Dr. Leake introduces the description of 
his obstetrical apparatus vnth the statement that midwifery cannot be taught 
by lectures alone: 

. . nothing but Practice itself can adapt the Student^s hand to the cosy and 

judicious Performance of manual Operations: Therefore, for the clecirer illustmtion of this 
Art, the several difficult Labours will be artificially represented on Machines of new Con- 
struction, substituted for the real bodies of Women and Children. In the first, all the parts 
concerned in PARTURITION are fabricated upon the Female Skeleton, in exact imitation 
of Nature; and in the last, the effect of Pressure on the InfanP.s head, will be exemplified 
by an artificial Fa?tus. 

"By means of this Apparatus, each difficult case will be reduced to Demonstration, 
which will afford the Pupil such solid Practical Knowledge as cannot be forgot. From thence 
he will become acquainted with the Position most conducive to speedy Delivery; and acquire 
Skill and Dexterity in applying the Forceps, and other Jnstrumenls used in Laborious Cases; 
but particularly, in preternatural Labours, where the Patients life depends upon his immediate 
assistance, he will learn the proper method of turning the Infant, by an artificial Uterus, which 
contracts on the hand of the Operator, (by imperceptible means), iiiih any degree offeree re- 
quired, so as to give him precisely the same ideas of difficuUy as present themselves in Nahirc; 
and in a manner not demonstrated by any other Apparatus in Europe.’^ 


Included in the pamphlet is a brief account of the founding of the West- 
minster Lying-in Hospital which relates that: 


In the y^r 1765, Dr. John Leake of Craven-Street, London, purchased a piece of 
Ground on a Building Lease, and afterwards presented to the Public, the Original Plan 
for the Institution of this Hospital. Soon after the Building v/as raised, he voluntariK, and 

Hospitai, was principally designed to relieve the RTVes of 
dtslr^sed Housekeepers, who either from unavoidable misfortunes, or the expense of main- 
tooT m families were reduced to real want; also, for those of Soldiers and Sailors But 

;?e r^rfT oisSewo,^, 

of them as are dSeJ^nd to unanimously resolved to admit such 
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ri,v Dr Richard Croft' (later Sir Richard Croft) (1762-1S18), ^ho had 
m^ied oae of Denman's daughters, became his assocate m pract.ee, and 
m-iv bs rec^arded as his successor in clinical midw-rferj'. 

mouAi his vrriting and teaching Thomas Denman vnelded a greater 
influence upon English midvi-iferj^ than that of any of his predecessoi^ with 
;h“e ptiL of S^Uie. His numerous essays were repubhshed again and 
i«rain and =er\'ed as guides and manuals for thousands of practitioners. 
Five editions of his Introduction to the Practice of Midirijery apeared during 
his lifetime and the text was in demand for many years after his death. 



John W. Francis (1789-1861), an eminent teacher of mid\\ifery in New York 
Cit 3 ', brought out an American edition in 1821. In his preface Francis re- 
marks: 

^^The high practical merit of the original w'ork is u)jiver?ally acknowledged/' 


In chnical midwiferj^, Denman was distinct^ conser\'ative and his contribu- 
tions to the science of midwifery' lie in his careful, sane procedures with a just 
reliance upon the forces of nature. He was the first to describe the spontaneous 
evolution of the fetus and his treatment of puerperal convulsions b^’' bleed- 
ing, hot packs and opiates was, in his hands, unusually^ successful. 

Before concluding the discussion of this period in British midwiferj^ 
mention must be made of the importance of the lying-in hospitals. Not 
onl}^ did thej^ pro\ide an asy’lum for poor and distressed mothers, but they 
were of paramount importance in placing clinical teaching at the command 
of eager students. Spencer^ lists the following institutions : 


It %nll be recahed that Sir Prichard Croft attended Prince.=^ Charlotte at the sugges- 
tion of Ma^ew Bailhe (B/>1~1S23), although it is reported that the Princess desired a 
of Pnncess Charlotte, as a result of her confinement, so depressed 
Croft that he committed suicide Februar>' 13, 1818. ^ 

* Loc. cit. 
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newly deceased hosban* ma) .sarjeg shall be bought from potsoBS 

lo^SC:"™!*^ and preference shall be given to 

‘"Snt^mKen^prS3o..ers and teachers of midwifery of this period 
areSSuK the chapter devoted to Puerperal Fever. 

the CHAHBERIENS AND THE DEVELOPHENT OF THE FORCEPS 

No aiail'a '“f^stveS S SrobfleWeal fo“ TUs 

the science of midTOfery as t mothers and in- 

r‘™'" wiintoBemTore of 'midwifery contains liints here and there of 

SSrnrsoS^eUng go 

?S‘timfof °ealrmeSs of this interesting family. Jaeob FueS d^O- 
nf 7iiriph described a pair of forceps wdthout teeth. Dr. Heinrich 
Fasbrader^ (1843-1914) believes that Rueff had a dear idea of the use of 
forceps for the delivery of the lisung cliild and that he had devised his mstm- 
ments by omitting the teeth from earlier models used for the purpose of de- 
Uvering *e dead fetus. Rueff, it will be recalled, possessed a correct 
of the anatomy of the female pelvis and advised manual delivery of the 

numerous other authors hinted at “forceps-like” instruments, the 
weight of evidence points to the invention of the short strmght forceps by 
some member of the Chamberlen family,^ probably the one known as Peter 
the Elder, who was born in Paris about 1560 and whose death occurrecl at 

1 De Conceviu et Generatwne Hominis, et m quae circa haec potissimum coTmderanU^, 
Jacobi Rueff, Chirurgi Tigunni, 1554. Later German editions were P^hlisbed under iho 
title lichmmcnhuchj c?arau 5 man ode Heimlichheii dess locihlichm GeschlcchU erhlirnm, 
etc., in Zurich in 1559; at Frankfurt in 1580, 1588 and 1600; Latin editions under a somewhat 

altered title were published at Frankfurt in 1580 and 1587. . * u- 

2 Heinrich Fasbender studied medicine at Bonn, Wurzburg and Berlin, receiving his 
M. D, in 1865. He was assistant in the department of obstetrics at the Universitats- 
lilinik in Berlin 1867-1869; began lecturing on obstetrics aud g^mecology in the Univer- 
sity of Berlin in 1871. His Geschickte der Geburisholfe was published at Jena in 1906. 

* The several members of the Chamberlen family are apt to be confused. To make 
the sequence perfectly clear, a family line has been adapted from Aveling. This diagram 
does not show all the descendants of IVilliam Chamberlen; only those known to be concerned 
with the midwifery forceps. 

William Chamberlen = Genevieve Vingnon 


Peter the Elder (I) 
(1500-1031) 


Peter the Younger (II) - Sara de Laune 
(1572-1626) 1 

(Dr.) Peter (III) = Jane Myddelton 
(1601-1683) 1 


Hugh Senior « Dorothy Brett Paul 
(b. 1630) I (1635-1717) 

Hugh Junior 
(1664-1728) 


I 

John 

(d* about 1700} 
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“That a 


Freeman of London may be lawfully imprisoned by the College.” 


EvideDtly Peter Chamberlen was a “te.8t” defendant upholding the cause of 
the havbev surgeons against the College of Physicians for it is recorded that 
the barber surgeons had frequently complained of their hmitation m not 
bein^ empowered to prescribe medicines for their patients. Avelmg notes 
that'^Peter Chamberlen the Elder did not submit passively to his imprison- 
ment and as a result the Lord Mayor interceded for him, and a demand 
was made by the judges of the kingdom that Chamberlen be dischargee^ 
but this demand the College denied inasmuch as he had been committed 
for “malpraxis.” Finally the Archbishop of Canterbury/ at the request 
of the Queen/ prevailed upon the censors and Peter was released. Some 
measure of Peter Chamberlen’s influence and fame may be inferred from 
this incident. 

The following year, Peter the Younger, no doubt resenting the attitude 
of the College toward his elder brother, expressed his opinion of that institu- 
tion in no uncertain terms, for the minutes of the College for November, 
1613, record that:® 

‘'Dr. Fludd^ complained that Peter the younger had used most insolent language against 
himself and others, members of the College.” 


In 1616 both Chamberlens joined in a petition for the incorporation of 
the Society of Midwives. The petition of the midwives was addressed 
to Sir Francis Bacon^ (1561'-1626), a member of his Majesty's most honor- 
able Privy Council, as well as to the King, and was referred to the College 
of Physicians for consideration. In the denial of the College occurs this 
paragraph 

'^Nevertheless the 5 ^ think yt neither necessary nor convenient that they should be 
made a Corporation to govern within themselves a thinge not exampled in any Common- 
wealth.” 


Aveling notes that Peter the Younger married Sara de Laune,*^ and of 
this union the elder son, born in London May 8, 1601, became known as 
Dr. Peter Chamberlen (Fig. 21). He first attended Emmanuel College, 


1 George Abbot, Archbishop of Canterbury, 1610-1633. 

2 Anne of Denmark (1574-1619) married James I (1566-1625) (formerly James VI of 
Scotland) in Norway in 1589. 

2 Aveling, loc. cit. 

'' Fludd (1574-1637), M. D. Oxford, 1605; practiced in London and was four 

KotXrnnT the Collep of Physicians. He became involved in a controversy vdth 
SffL ^ Gassendi; and published works in defense of the rosicrucians, some of them 
Rudolf Otreb and Joachim Frizius. 

been elected tftl™;G? 1 f " fnu the'early English philosophers, had 

aXo be id™,?jr - ^ Chancellor, only to fall under the charge of bribery 

ana to lie condemned to indefinite imprisonment in the Tower. To the advanture of Fnir 

oniiSifc‘^n®nroTT''^"^'°v ® permitted him to spend the remaining years 

ofh^s life in productive siting, the value of which becomes more apparent with tL paLTng 

® A ^’cHng, loc. eit. 

0, Co,.e.e ol 
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.. .. TT..-P- and Afc. VTnivv, MidTrives presented a pencon to the CoU?^ 

meeri-re to c-on^me Dr. Chamberlaj^, OTic-e.-^g the :^lang 
Cor^ir^on aad hln-slfe to be go-re.-no-or of it Dr Ch^Wlat^e 
:;, .v. rr,y.-e of the c-iicoa b-Jt it tv- denyed him tiU he should give into the J^l- 

i=d'-=: Lif cropo'-it’c-ns isE-ie to the KiEge; or that he should subnute his cause to the Oen- 

c-iL^'-is2 of Dr. .Argent^ the President, Drs. aemenf,= Fose,< Fludd, 
BadieiviHe.- Vt'ins'.on}- Hodson.' MevertdL‘- Ridgley/' Spicer,"- and Havrie.y,“ was appointed 


I met on n^DterDr>t:r 


Stk 1*>% to consider the mldvrives' petition, and dra^ up an anstrer 


>e presented to the Lords appointed to hear their cause: ^ 


The petirion of the niidtvives recited that their business had been interfered 
with V Dr. Peter Chamberlen: that he had been appointing them to 
at fais house once every month vdthout authority: that they beh’eved he in- 
tended to anpronriate unto himself the sole potver of licensing them: and that 
he assumed that he had more skill in midvrifeiy than ••'all the grave and learned 
Pbvsicians in the Kingdom." This petition vras forwarded to the Lords -with 
an accompanying pronouncement of the College of Pht'sicians to the effect 
that the College believed the complaints of the midwives to be “grounded on 
just grievance.'' adding that Dr. Chamberlen is 


. . Got otG'rrrri-e able to iGstniet them than any other the meanest Fellovr of 

G'lr Col! '-re unless he understand it by the use of wn irufrumenf.? vrhich Physicians and 
Chirurgions may practhe if xhey please and some do and have done vrith as good success 
and de^jnerity as himself and therefore there is no neceEsitv' of a sole dependence upon him. 


* Mr=. Hester f''bavre is probably the Mrs. Shavre of vrhom 'V^’iUughby vrrites: ^‘There 
vra- a -candalo'i^ report in London vith vrhieh an old midvnfe vras spotted: that through a 
mistake, instead of the after-birth shee pulled avray the vroinb, of v,-bich the vroman died. 
But 1 Till not b^ so injurious to old midvives a- to give credence to such iinv.'orth\' re- 
ports/^ Willunhby s lenienct' tovrard the reported mistakes of undvdves may have been 
due to the fa^t: that a relative practiced as a midTrife: ‘hi good Innsv/oman of mine fMm 
V. lUughby, that 'vas a long experimented miatvife, of much practice, and of gcx>d repute 
vitb TTomerL d-iTelling in TTestminster and London.*' 

--Joan Argent lG43j received hk M. D. degree from Cambridge. 1597: vras ad- 
mitt/^'t a fellorr of the CoB^e o: Physicians in 159S and served as president of the College 
from 1025 to 1053- 


aomitTea 


■^William Clement (1569-1035) received his M- T). from Padua: ' _ 

l:^-ennate o: in? Collece o: Physicians in if^5 and a fellovr in 1G07: he sensed as censor for 
:^?veral year= and registrar of the College 1629-1036. . 

^ mmeon Foxe fl50tr-1042^* received his AL I), from Padua. He v'as oresident of the 
College of Physicians from 163^ to 10^. 

^rir Simon Ba^^kerville <1574-1041} studied at O-vford recehdng hL M. D. in 1615, 
am in tne same year vra-S admitted a fellovr of the College of Phvsicians. X 7 (is phra- 
cian t'-^aines I imd Cnarles I <1003-1 r>i0;. Knighted in 1036. ‘ ' 

/ D-57.S-15.>5; rw^wed iii.= iL D. from Padua and on his return to 

r?p’V' incorporated at Cambnage, He teas admitted a fellovr of the 

TT?" 161^: proressor or physic in Gresham Coll-!^ 1615-1642. 

^ in 1612 and was ineoriwr- 

a.. Osoru in 161... He was admitted a fellow of the Royal College of Physiciai in 

hi; Z>L D, from Leyden in 1613, was admitted 
“ rS Ik mV from H«1 to 1644. 

a fellow of the CeYfe^ of Physiei^^n K.ST m ICOS and became 

fellow of the CoUe).e of ^ j^P'ien in 1627 and became a 
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ings.i His friend, Lorenz Heister^ (1683-1758), however, iUustrated Palfyn’s 
forceps in the 1724 edition of his A general system of surgery^ (Fig. 25). 
Heister showed little enthusiasm for PaFyn’s dewce as he notes in the 1743 
edition of his surgery that he had attempted to use Palfjm’s forceps and was 
unable to demonstrate their utility."* 



Fig. 25. Engraved plate, from A General System of Surgery by Lorenz Heister, 
London, 1768, showing one blade of Palfyn’s forceps (Fig. 16) and positions of the fetus 
in utero, the birth chair, etc. 


It is evident that the Chamberlen family could not defeat the inventive 
genius of practicing obstetricians and a better understanding of the mechanism 
of labor resulted in the inaependent invention of the midwifer}'" forceps. 

r be called to the fact that all of Palfjui’s works had .appeared prior 

in 1720 of the French edition of his surgery which appeared in Paris 

ppnn Studied at Giessen, Leyden and Amsterdam. After serving .as sur- 

geon in the Dutch army he was called to Altdorf in 1710 and to Helmstadt in 1720 He 

JuheslSjects '’““ks made him an indisputable authority 

^ The first edition was published at J^uremberg in 1718. 

In his Instiixttiones ChiTurgicaCj Amsterdam 1739 savs* ^‘Themndr^m 

physicians and surgeons who were the most skillfid m +ht% * • modorn 

first engraved in my XXXII Plate FiV obtuse, which I have had 

fants whose heads had been fixed anri^wen^ : author has succeeded in delivering in- 

tearing. But experience has taucht me tint m the passage witliout hurting or 

sometimes absolutely impossible^ especiallV the-.r instruments is difficult and 

strument h.as not sufficient Sp?so TafellT f *^0 in- 

tempts to pull. I have appreciated for a lonir leaves the head w'hen one atr- 

be corrected and brought to greater perfection to 

Instructions in Surgery’ that the two branches’be '"‘T ^ suggested in my 

hound strongly together so that they will nreso ,mnn ^ mobile axis or be 

less liable to slip. I see that my idea has beeif oH f^ke head more firmly and be 

joining the two blades on an axis orbond have ^ ^ obstetricians who, by 

>^e article on Jan Palfyn by John Bethune Stein, loc. cit^ impacted head." 
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“Gr^goire demonstrated to us, amongst other instruments, fwp large long spoons 
which could be coupled by moans of a transverse cross-hook, riu.s .nstriunent he cal cd 
the tm-tete of Palfyn, and taught us that it was of use in c.xtnictmg living children by the 
head without injury. It .seemed to mo very .service.able and worthy of adoption, therefore 
I was surprised to witness M. Grf'goiro extracting children with the crotchet, and sacri- 
ficimr the living child on more than one occasion, instead of employing lias instrument 
which corUd save the child. . . . I noticed that the / w-A'/g which he had deinon.stratcd 

to US was very rusty, from which I concluded that Gregoirc himself ilul not make use of 
this instrument, though he had rccommendctl it to us, doubtless because of Iiis own ex- 
perience of it had been unfavourable. i i 

''Later on, I lived in the house of U. Dus6o, another well-known olxstetricinn, wlio 
showed'me and my fellow-traveller, IMr. J. Boswell, now a Doctor of Medicine in Edinburgh, 
another instrument for the same purpose, which lie declared to us was his own in\^ntion. 
It was the forceps a sample of which was obtained from him by Mr. Alexander Butter and 
represented in the third volume of Medical Essays of Edinburgh, 1 never saw liirn use it, 
for unfortunately soon after we took up our abode with him he fell ill and died. We saw 
him, however, deliver a few women. We bought the instrument from his heirs and it fell 
to the lot of Mr. Boswell, but I had another constructed immediately, and after returning 
to Zealand in the Netherlands I soon found liy experience that it wa.s iinsuited for it.s pur- 
pose. It was far too large and I could not introduce it into the body of my patient.*' 


Alexander Butter, a surgeon of Eclinburgli, read his essay, The Da^crij)- 
lion of a Forceps for cxiracting Children hg the Head whoi lodged low in the 
Pelvis of the Mother ^ before the Aledical Society of Edinburgli in 1733. The 
article was not published until 1735 when it appeared in Volume III of the 
Medical Essays and Observations accompanied b}" an engratdng of the for- 
ceps (Fig. 26). At the reading of his paper Butter exhibited a pair of forceps 


. which I had from Mr. Dusee who practises Midwifery’ at Paris and who 
believes it to be his own Invention.” 

In describing the method of use, Butter states that the blades 


. are to be separated and each introduced along the side of the vagina and 
betwixt it and the Side of the Child’s Head as far as immediately above the Ears, then the 
two Blades of the Instnmient being crossed, the Axis is put into the Hinge, wliich the Op- 
erator finds most convenient to employ, after which the Child's Iicad is to be taken firm 
hold of, and the Operator pulling by the Handles, extracts the Gliild.” 

Butter concludes his es^ay; 

You will easily see, that often when the Head of a Child is a little too far foreward 
on the Ossa Pubis, or turned too far backwards, that one Blade only of this Forceps can bo 
employed to bring it to a right Situation, and to assist the Birth.” ^ 


Wirnam Giffard.— A full year prior to the publication of Alexander 
Butter s article, there appeared Edward Body’s collection of William Gif- 
fard s cases m midmfery, published in London in 1734. The first plate in this 
volume figures a pair of obstetrical forceps which Body labels “Mr. Giflfard's 
extractor (Fig. 27). Another section of the same plate is entitled “The 
Extractor as improved by Mr Freke, Surgeon to St. Bartholomew’s Bospital.” 

in discussing the second portion of this plate that Freke had 
wS L ^ cannot say an improvement.” It will be 

cui^ed ® flattened the blades of Giffard’s forceps and 

^ Loc. cit 
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the hnprofcment of Midwifertj, Chiefly with regard to the Operation, etc., m which 
he illurtrLs his forceps (Fig. 28) and gives a sufficiently detailed description 
as to permit the construction of the instruments by a competent iron-smith. 

He says: 

<‘I have now subjoin’d an exact Draught of my For<xps, which is ve^ little different 
from that used by the late Mr. William Giffard; and which I apprehend too of a Make 
preferable to those represented in the Medical Essays, etc. (Dus6e s forceps) as taking 
Ijctter Hold of tbe Child^s Head. . . 


Chapman remarks that men who practice midwiferj^ should make themselves 
masters of either the forceps or the fillet : 


the Forceps gives me a much stronger Hold of the Child, and enables me to 
draw it with more Ease and Security.” 


The foUoviing paragraph would further indiGate that certain ty^^es of forceps 
were reasonably well knoum to practitioners of midwifery for several years 
prior to 1735: 

^'But here I must observ^e, that as there are several different Sorts of Forceps, so they 
arc far from being all equally proper; and great regard is to be had to their Form- I once 
saw a Pair at a noted Instrument-Maker’s, which I thought very faulty; and was shewn 
a Pair by a Brother Practitioner in the Countiy^, w^hich could not be used with either Sue-' 
cess or Advantage; the Diameter of the Curv'e being too large, and its Bow's too short.” 


Of his own forceps, Chapman says: 


^‘l can, from my own Experience, affirm it to be a most excellent Instrument, and so 
far from Hurting or Destroying, that it frequently saves the ^Mother’s Life, and that of the 
Child, as w ill appear in the Course of this Treelike. 

**As to the Forceps, w'hich, I think, no Person has yet any more than barely mentioned, 
it is a noble Instrument, to w*hich many now' living ow'e their Lives, as I can assert from 
mj' own Knowledge and long successful Practice.” 

Chapman gives explicit directions for the rntroduction of the forceps. He 
says the handles of the forceps are then to be brought close together and 


**•••• you please, the Screw' maj' be put through and fastened with the Button, 
the’ there is no occasion for the Loss of so much Time; for w'ithout doing this, the Hand 
will prove sufficient to keep them together; and thus you may extract the Head, by draw'- 
ing gently down. 

”It is much better, as I have just observ'ed, that the two Parts of the Forceps should 
not be joined or fixed by a Screw, the Hand being sufficient, and that for these Reasons. 
Fxrst, l^use when they are Ecrew'’d together, tho’ they should not happen to be exactly 
opponte to each other, yet they will turn so as to take fast Hold of the Infant’s Head, and 
^ulily extract It. Scc^mlhj, In case one of the Parts should slip, it is then easily returned 
o I S proper , williout being taken wholly away: AVhereas when thev are screw'ed 

i have often experienced, in spife of the greats 
e. t C. re I could a-c) the Instrument is to be repassed, and screw’ed as at first. They have 

follolvl'r''' EoTcapH, as inserted in this Edition, after Page 22 are as 

Joint where the Line, Fifteen Inches. The Length of the Bows from the 

and one Quarter. The birt oTthe Lw! *1 R’gkt Line, Nine Inches 

“N B Fin 1 'f IS, m the wndest Part. Eight Inches.’ 

B. 1 .g. I. Ropreent-s one x’art of the Forceps, Fig. II. the ^ole, not quite shut.” 
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The foUoB-ing description by Pugh might well be taken from a modern text 
and is the first published detailed description of a forceps delivery. 

“The Forceps must be introduced one Blade after another . . . &st introducing 

the Fin-'ers of each Hand to carefully guard the Bows past the Os Uten, and fairly over the 
S de offhe Head; for should the Os Uteri get between the Head and Forceps it would at 
ie prevent any firm Hold of the Head, and consequently fail you m the Attempt and 
abo bruise the Part that intervenes, so as to endanger an Excoriation and great Inflam- 
mation When both Blades are introduced, and the Head properly between the Forceps, 
thev are to be brought close together, and the Nitches fixed into each other; taking Care, 
if the Nitches are within the Vagina, that none of the Rug(B get between . when 

the Pains come on, begin to pull the Head along from Side to Side, till you find it advance 
to the external Parts; then pull slowly, gradually dilating the Parts, which ought to have 
been lubricated well with Pomatum, raise the Handles of the Forceps, and pull the Head 
upwards, that it may turn out according to the Shape of the Curve Forceps, and prevent 
a Laceration of the Perineum. When I have brought the Head through the Bones of the 
Pclns, so that I find it free and quite at the external Parts, I generally then unhitch the 
Forceps, and withdraw first one Blade, and then the other, . . 


It was the illustration of Dusee's forceps in the article by Alexander Butter 
that intrigued William Smellie, and resulted in the development of Smelhe's 
forceps. Smellie had a pair of forceps constructed on the model of Dusee's 
instrument according to the plate that accompanied Alexander Butter's 
essay. As Smellie says: 

. . but (I) found them so long, and so ill-contrived that they by no means answered 
the purpose for which they were intended.” 

He immediately simplified the design of the forceps and developed his short 
straight forceps made of iron, the blades covered wdth leather. Smellie's 
forceps proved most satisfactory and held the field for manj^ years in spite 
of tlie numerous modified designs that followed. Smellie recognized the 
advantages of the pelvic curve of the forceps, as is set forth in the preface 
of his second volume (1754): 


'‘In my first, among the improvements and alterations that have been made in the 
forceps, I mentioned a long pair, curved to one side, which I contrived several years ago, 
for taking a finner hold of the head in the Pelvis when high; but, I did not then recommend 
the use of them, because I was afraid of encouraging young practitioners to exert too great 
force, and give their asristance too soon. Of late, however, I have found them very sen^- 
iceable in helping along the child^s head, in preternatural cases, after the body and arms 
of the Pectus were brought dovm, and it could not be delivered without destroying the child, 
by overstraining the neck and jaw. 

“On such occasions, they are more convenient than the shorter and straight sort be- 
cause they take a firmer hold, as will appear in the perusal of Tab. XXXV.” ^ 


Table XXXV in Smellie’s treatise shows a lateral view of the pelvis, and the 
method of assisting the delivery of the after-coming head of the fetus with the 
long curved forceps. 

Describing Smellie’s forceps, Johnson say^J 


Dr. SineUie (to ■v\ho.se mechanical plan the art of midwifery will ever stanrl inrlpKiprll 

” i?!,' rf v 

and a half; and that of the handler the length of the clams he reduced to six inches 

reduced t J twchTouncS^ ^ half: the weight was 

he covered them with leather/' " isagreeable uneasiness or hurt to the patient, 


^ Loc, cit. 
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and depended either on a S,™ to'ta Brntra” are^ow 

doh:"r;{sS^^^^ ^ 

36711 Smatod to Etienne Stfphane Tanner (1828-1897), French ob- 



Fig. 32. — Burton’s forceps. From engraved plate accompanying An Essay towards a 
Complete New Syste7n of Midunfry by John Burton, London, 1751. 


stetrician and teacher of eminence, to devise a type of traction that exactly 
coincided with the resultant of the pelvic lines of force. Tarnier^s memoir 
'svas published in 1877. His forceps w^ere modified by A. H. Simpson and have 
since been modified by others. 

In 1915 Christian Kielland of Christiana, Norway, introduced a new type of 
forceps- The pelvic ciu*ve is practically discarded and in the hands of certain 
operators the instrument has proved to be unusually successful where the 
head is high and wdiere the instrument proves of utility as a rotator, 

^ Loc. cit. 
opiate VI, fig, L 
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during the Middle Ages and Pare was the first writer to describe clearly the 
delivery of the cliild by bringing down the feet. Later this method was popu- 
larized and greatly advanced through the work of his favorite pupil, Guille- 
meau. 

Jacques GuiUemeau (1550-1612) was born at Orleans. He was unusually 
well educated for his time, having been one of the brightest pupils of Jean 
Riolan (1538-1606), and a favorite of Par6, whose works he translated into 
Latin.i After serving with the Spanish army in Flanders he became surgeon 



the Utle^page^of by Jacques 

of the kings of France— Char^IX^H^ life-tune he served as surgeon to three 

book on midivifery of 1049 pages ^ and a L ^ surgery, 2 an important 

pa.es, and a work on surgery.^ For the purpose 

" chirurgic Paris 1552 

(Ics instrumcn-uXlZ’ <^«s animis inidccivo h ..7,- ! 

; Oc la grosscssc H accoZZZn 59 ?''”*’ 

Paris, 1G20. 
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^05 to deliver her promptly. This done and she was delivered of a living child after 
which the flow of blood ceased. ^ 

Three rase liistories are recorded of like circumstances in which the life of 
the mother was saved. Guillemeau cites three additional cases m which the 
parents of the woman in labor would not give their consent to manual 
deUvery and because of lack of assistance the patients died. 

Section 2, Chapter 18, is entitled Delivering the Mother when the 
Child Presents One or Two Feet First.” In tins chapter Guillemeau notes 
that when a child presents one or two feet first, the surgeon must consider 
carefully what he is to do. He has two choices, either to draw the child out 
by the feet, or to thrust the feet back into the uterus to effect a cephalic 
version. Guillemeau prefers to deliver the child by the feet, belieA^ing it 
easier and safer. When the child presents one or two feet, it is very necessary 
to know the position of the body in the uterus : 

. to know if the face and abdomen of the child arc turned tow’ard the back of the 
mother. It is a curious thing that in all abnormal labors, when the feet present first, the 
arms of the child are e?^tended over the head.” 

Guillemeau continues: 

^‘It is absolutely necessary to determine, when the legs and thighs of the child have 
been delivered, whether the shoulders and face of the child are turned down or are turned 
up, facing the umbilicus of the mother. For if one delivers the child to the neck, and then 
finds the head face up, it will be very difficult to deliver it without catching the chin on the 
pubic bone. If this occurs, the neck is very likely to be broken, particularly if the infant 
has a large head. If this is the case, the whole position must be changed. It is better and 
safer to determine just what the position of chest and face is before the infant is delivered 
any farther than the waist. Then, if the child is in the wrong position, it is easy to grasp 
its thighs and turn the whole body gently so that the chest and face are dovm. Then the 
infant can be drawn out without catching its chin on the pubic bone. . . . 

“One must be very careful in finding the other leg. Slip the greased hand along the 
leg and thigh clear up to the perineum and detemiine carefully where the other leg is joined. 
For it is possible when there are twins, as happens often, to grasp a leg of each child, there- 
fore, of course, falling both the infants and the mother by attempting to deliver them thus. 

“The doctor must be very careful to have a warm piece of linen with wlaicli to draw 
the child out, for liis hands are covered mth oil and it is otherwise impossible to hold it 
fii'mly.” 

Allport- says that Guillemeau achieved the greatest distinction of Par6's 
many pupils; that if Pare revived podalic version, Guillemeau and his col- 
league, Honore, debased our present method of bringing down the feet in 
cases of hemorrhage from placenta praevia. Cumston, on the other hand, says* 
that Guillemeau was a poor successor of Pare; that his writings are so in- 
cumbered with useless material as to render them of Httle value 

Guillemeau wrote not only on surgery and midwifery but’ on ophthal- 
mology as well, and his book, Traite des Maladies de Weil, qui soiit en Nomhre 
de Cent Tretze, ausquclles il est Suject (Paris, 1585), on account of the excellence 

!>» a.e fclivor, it i. 

1912 . MidiDifc s Tak. By Walter H. Allport. Chicago Medical Recorder, vol. -vxxiv, 

» Paul Portal, His Ufe and Treatise on Obslelncs. Am. Jour. Obst., vol. li, 1905 . 
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is treated by “drying up the humours.’’ Leucorrhea is mentioned and pre- 

«ciibed for, as is also the elongated cervix. , , . , , , r „ ,r 

The actual management of deliver3^ described m her book follows the 
teachings of Pare and Guillemeau. For example, in a transverse position, she 
suggests bringing down the feet. The same procedure is recommended m a 
shoulder presentation and when the arm presents she says it must be replaced 
instantly, the be.st way being to allow the infant’s hand to rest m of 

cold water “whereupon it will put it back very soon. Evidently, this did 
not always eventuate for she says: 

^‘If, however, the child is too feeble to do this, grease the arm before it has time to 
swell, replace it gently, and then turn by the feet. 


According to Jean Astruc,^ Loysa Bourgeois^ writings contributed much 
to the advancement of French midudfery. As a rule she objected to bleed- 
ing; she reasoned that the depletion of the circulation incident to parturition 
was sufficient for all purposes. Astruc gives her credit for advocating prompt 
deliver}" in premature separation of the placenta. 

The following, which appears in Chapter V of her text, while advising 
prompt delivery does not indicate that she performed the delivery herself:^ 


a woman has an immoderate flooding in her pregnancy, in consequence of 
which slie grows very weak, recourse must be had to the extraction of tlie child by the hand. 
I had it performed, by consent, and in the presence of the late M. le Febvre, a physician, 
and Messrs, le Moine and de L'isle, ver}^ learned physicians also; because I had seen, that 
thc.^e floodings are soon the cause of the death both of the mother and the child. This was 
done in the case of the wife of a counsellor of the court of parliament, who was in the sixth 
month of her pregnane}’", the child lived two days, and the mother has had several children 
since. The physicians acknowledged, that if it had been deferred one hour longer, the 
mother and the child would both have been dead.’’ 


The method of delivery necessitated by “immoderate flooding^' is described 
in her manual. The description begins with the manual dilatation of the 
cer\dx by first introducing the forefinger, then the thumb, followed by the 
other fingers. As soon as the entire hand is able to enter the cavity of the 
uterus the membranes are ruptured and the feet are brought down. Manual 
delivery of the placenta is advised should there be signs that it has not be- 
come completely detached. 

In Chapter XVIIl, Madame Bourgeois outlines^ the procedure which was 
later recommended by the Enghsh obstetrician, Chapman, and which is 
found in many compilations of old authors.^ 


■i 1 ? f woman is delivered, after a hard labor she must be put in the skin of a 

black sheep which has been flayed alive. This is applied to the back. To the belly is ap- 
plied the skm of a hare which has also been flayed alive. The animal having been flayed, 

«« inside of the skin 

In winfir 1*1 nn'ay the melancholic blood. 

- remedies must be kept on two hours and in summer one hour.” 

= Quotl? ffoSru? 

* The Practice of Physickl By Lazarus’ Riverius, London, 167S, p. 525. 
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^ ob^in-te hive been the cause of things going wrong either 

vonica. hecau.-e oi TLe queen’s sickness lasted 22^ hours, and her 

'•oiraae'^fol nn a tobi thing. She discerned clearly the first pains as ^eU as those last 
ono$ V hc*n the terrible colic came. 


For a period of ttrentv-seven years. Loysa Bourgeois sen'ed the court and 
roval f-milv of France until 1627, when, subsequent to the confinement of 
one 0 - the 'royal pnncessesd the patient developed sepsis and died. At the 
postmortem performed by “ten learned physicians,” the t3T3ical findings of 
peritonitis were found. The autopsi’ report' relates that . 


^•'The m'^trb: was ao to sav, floating in a pus-like substance, which filled the lowest 
part of th^ abdomen from the uinbilicus to the .sjunphysis pubes. The matrix was infected 
bv cancer^ from the outside into the waU, especially on the left side and at the place where 
it touches the rectum. Within the matrix on the right inner side and at the bottom or 
vdder port, a small piece of the placenta was found, attached so firmly that we could hardly 
take it oS or separate it with our fingers.'' 


Lovsa Bourgeois answered the implied criticism of the autopsy findings in 
an “Apologia,” dated Paris, June 8, 1627, in which she says: 


^The cause of the Duchess's death was an inflammation of parts of the abdomen, 
where, according to their ov^n verdict, pus had collected, against which the uterus could not 
battle. Tliis infection in such quantity could result from nothing else but from inflamed 
tissues and bowels, which finally developed cancer and caused the watery substance of the 
blood TO retreat to the carity of the abdomen, gradually changing into pus. Doctor Rio- 
Linus in presence of the king, of the dowager queen, and of the Lord Cardinal,^ announced 
the cause of her death (which could not be prevented) as nothing else but cancer in the 
lower parts of the abdomen. This part was swollen, as firm as a drum, and as if she had not 
been delivered of her child." 


And here we have a few lines of biography set forth in an effort to bolster her 
defense: 


‘1 have pntcticed my profession nov,' for fully thirty-four years, faithfully, diligently, 
and honorably, and acquired not only a good certificate, after various examinations, but 
have abo vmuen books treating on this subject, which have been printed and published 
in several eiiTions and were translated into foreign languages, for which trouble many 
noted physicians have rendered me thanks and have gladly comessed that they were of 
great use to humanity. If I had knowingly left a piece of the placenta inside the matrix, 
I should have mentioned it in time, in order to have asked adrice and help. And should 
I not have known it easily enough by simply examining the placenta? Such a mistake would 
have been evident, within twenty-four hours, by STTnptoms which never fail to develop 
m that time. As none of the oinditions referable to retained placenta appeared, and* the 
lochia showed ^^Ah^r 6ad color nor odor, you men of science who are such experts in the 
diseases of tne cnild-beanng woman should have warned us to prepare for other dangers.” 


Despite her “Apologia,’' the protocol signed by the “learned doctors” placed 
the stamp Oi (^approval upon her vork and her services to ro\mlty tvere 
iscon muea. The remainder of her life — she was now sixtj^-four Amars of 

memoirs and recoUections, which some com- 
n-eirt<.tor= add rmghi better have been left nnrecoUected.” 

teclmik ^ ^ Doted, made man\' important improvements in 

mclmic and i^Iadame Bonrgems served as an elevating influence among 

maniage MademoiseUe d’Mont- 

“niptured pus tub&'.” 

The -Lord Cardinal” iras Cardinal Richelieu. 
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cites the case of a certain obstetrician who often slept near the 
wclUan m labor, and who, because he was so accustomed to the sounds from 
Ihe labor room, 

iiTOked till just the Child was in the Passage, and which time the Woman 
cLn-ith lier Sloans into loud Cries, which she strongly repeats, because of the greater and 
more frequent Pains which she then feels/' 


The expectsnt mother is admonished, if she vrould shorten her period of 
labor and assist the child to come right, to vralk about the chamber for by 
this means the weight of the child assists in the dilatation of the cer\rix. Fur- 
thermore her pains will be stronger and more freejuent. If the midwife per- 
ceives that the child is not presenting properly, ]Mauriceau cautions her to 


. . send speedily for an expert and dextrous Chirurgeon in the practice, and not 
delay* as too many of them veiy' often do, till it be reduced to extremity. 


And he reassures the mid wives they need not fear 


. . that the Chirurgeons should take away their practice, or to appear ignorant 
bsfore them, that they chuse rather to put all to adventure, than to send for them in ne- 
cessity: others are so presumptuous, as to believe themselves as capable as the Chirurgeons 
to undertake all. ..." 

"•There are some who do maliciously put such a terror and apprehension of the Chi- 
rurgeons in the poor Woman, comparing them to Butchen? and Hangmen, that the}’' chuse 
rather to die in Travail t^dth the Child in their Womb, than to put themselves into their 
hands: . . 


To which Chamherlen (the translator) adds — “a necessarx’' note,” — “avoiding 
such midwives if women value their lives.” 

There is a pertinent caution against pulling on the umbilical cord in order 
to deliver the placenta: 


. . lest by breaking the string near the Burthen, as sometimes happens, you be 
obliged to put up the whole hand into the Womb, to deliver the Woman; or that the Womb, 
to which this Burthen is s>ometimes strongly fastned, be not drawn forth xvdth it, as hath 
been done to some that I knew: . . 


Finail}' there is a splendid paragraph on the duty of the surgeon both to the 
patient and to the family: 


; , * / - though never so little, either for :Mother or Child, we are 

oohgf’u m Conscience to do what At commands, and not as some Politicians, who will 
i^er pucr a poor Woman to die without assistance, than undertake a doubtful Operation. 
1 ^ better to attempt an Operation of an incertain consequence, than to abandon 

ijc .-ick to certam Bespau; for sometimes Xature recovers beyond hope; but before the 

Womm ^ great danger of Death, both 

Wo!Ti-«n -f I,' +?• he must acquaint the Ha'band and Friends -svith, and the 

S^nTbe t S; OperlSr """ 

deaW Sh "fd annotations, particularly in the chapters 

St tf SI I f pertinent comments. Rela- 

Chamberlen dismembering the fetus in order to secure delivery, 
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f ,> Iio.-TKT n nlnce that soes by favour, I was forced to rest contented wth fol- 

lowing in the quality of topic (def-k), the physicians that attended there alternately for 
twoXlhs m the year; And thus I followed, during six months. Dr. dc Bourffcs, Oxon, 
and Morin- during which time I observed carefully the conduct those gentlemen kept to- 
wards new laid wLen; Thus I made up, in some sort, for my want of recommendation; 
but I can protest, that during those six months, there was but one extraordinary case, 
wherein the presence of the surgeon was thought requisite; which was a child that stuck in 
the passage, and that came forth at last without any other help but that of patience; and 
vet in that time there were between three and four hundred women, most of whom were rfe- 
Iwcrcd. by the women pupils, and few of them by Madame cU la Marche, then head midwife 
of the hospital.^^ 


La Motte considers that he himself has actually made some discoveries of 
importance and says that in spite of the handicap of his lack of tiaining in 
midwifery in the Hotel Dieu 

. by joining reading to practice, observations to reading,* and rodoMons to 
observations, I soon acquired more reputation tlian I could have hoped for, having often 
performed three or four ddivcHcs, in a day with success, in any situation of the child, and 
without the help of the crotchet, or any other dangerous instrument/' 


He expresses his admiration for Julien Cldinent, wlio exemplifies his opinion 
that in order to become an expert obstetrician it is not necessar3»' to have 
practiced in the Hotel Dieu: 

'‘Mr. Ckment excels all the surgeons of his age in that art, and yet was never em- 
ployed in that hospital." 


La Motte recalls with horror the rough and inhuman practice of the un- 
sldlled and ignorant among the profession, those who used the crotchet, and 
dismembering instruments, resulting in death to mother and child, and says: 

“I have always conformed myself to nature, which sometimes a sudden hajipy 
change, brings to good issue a labour that was but just before desperate; the contrar}' too 
often happens, and a labour that gave the best prospect in its beginning, may prove at last 
a very laborious one, nothing being so variable and uncertain as labours,^' 


The value of La Motte^s work lies entirely in his clear description of clinical 
cases, which occurred in his practice covering a period of more than thirty 
years (1690-1720). His owa comments entitled '"reflexions” are appended 
to practically all of his 411 observations. ‘ 


‘I have set down my thoughts and observations in the best manner I could, having less 
pretence to learning than experience. I hope this confession will not make me lose the es- 
teem of my reader, but will engage him to mind the subject itself before its regularity, or 
the choice of words." ' 

t 

In his preface to La Motte’s Ocncral Treatise of_ i\Iidiu{fery, Thomas Tomp- 
SmeUie undertook the translation of the rvork at the suggestion of 


onTi’hbnn’rq 1*°^ Satisfied with being serviceable to mankind by his 
^liimse f nSd ’gable industry studies to en.ible others to be ns serrdcenble 

' "-ill soon cause Fi'nnce to 
branches of it.” * nanch of surgery, as it has long ceased being so in all the other 
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thorou^^hness. In the course of Ms studies he made notes that developed into 
hrSures or lessons but he had no intention of pubhshing them untd Ms 
IttPution vas caUed to the fact that vhile the midtnyes of Pans could obtain 
personal instruction (as could those in other large cities that had foUowed the 
Paris plan), yet there was no opportumty for training midvives in the smaller 
toum. or in 'the rural districts; in fact, there yas not even a book that was 
readable and that would give them correct instruction. Student midwiyes 
were compelled to apprentice themselves to older women as Astruc says by 
the mo=t senile courtsMp.” thereby learning aU that they could teach them, 
“which was very- little.” A.struc had already published a book on the diseases 
of women and these representations, together vith the fact that he did not 
reo-ard the work as complete unless he subjoined a treatise on childbirth, 
caused him to revise his notes and his The AH of Midwifery Reduced to Prin- 



Fig. 3S — Jean A-struc. (From (he authoF? collection.) 


ci-plesj etc., was the result. This book is written in a simple straightforward 
sityie and is readily understandable hy a person of average intelligence. He 
had the midwives of France in mind when he composed his text. At the time 
that Astnic vras writing it had been agreed among obstetricians that in all 
positions, other than vertex, the cliild should be turned and delivered by 
the breech. He says: 


. Thi:^ practice is now considered as a fundamental rule in the art of midwifery’: and 
It has confnbuted much towards the perfection of it, by furnishing tlie eas^^ means of per- 
forming delivenes, tto were formerly both ver>' difficult and laborious, and often fatal to 
the c^cL . , . If the old prejudice, n*ith respect to this matter, subsists amwherc 

> et, It IS only m some comer of a pro\ance, whither truth has not been yet able to make her 
way. 


Of prematme separation of the placenta, he ^ves a very clear description, 
recognizes its dangers and wonders why through the centuries there had been 
life^M emptying the uterus in order to save the 
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been favorable and that the majority appeared to be opposed to it on the 
ground that the space secured would be inadequate, and that a reunion of the 
Sibie bones might not occur. On the proposal the Royal Academy reported 
Lavorabiy. Undismayed Sigault again proposed the proce^^^^ in his 
graduation thesis at Angiers. In 1769 

of the Royal Academy, wrote to Professor Peter Camper (1722-1789) at 
Groningen, describing the proposed operation, suggesting that it might have 
its advantages, but that it certainly was attended with ^eat danger. Camper 
published in 1774 a short essay on the advantages of dndding the symphysis, 
calling attention to the fact that in 1759 in a Dutch translation of Mauriceau, 
he (Camper) had said that if some method could be devised for dividing the 
symphysis, it might prove of great advantage in difficult labors. Naturally 
Camper refers to this earlier statement and lauds Sigault for his acceptance 
of his (Camper^s) suggestion. The opportunity to perform the operation on 
a pregnant woman was secured for vSigault tlirough the cooperation of Al- 
phonse le Roy^ (1742-1816). This occurred on September 30, 1777, when the 
patient, Souchot, fell in labor with her fifth child. Prior deliveries of this 
patient had resulted in still-born infants. M. Sigault proposed the diAision 
of the symphysis or, if that were not acceptable, cesarean section. Both 
proposals were declined by numerous consultants who examined the patient. 
Nevertheless, Sigault and le Roy determined to proceed and the operation was 
performed. Each published a report of the case; that of Sigault is addressed 
to the Faculty of Medicine. SigaulUs report states that he introduced his 
forefinger as a director, cut through the ligaments and cartilage of the S 3 nn- 
physis from above downward and that immediately upon the completion of 
the division, the pubic bones with a peculiar noise spontaneously separated 
2h inches, or the width of four of M. le “Roy^s fingers. M. Sigault then pro- 
ceeded to rupture the membranes and bring down the feet of the fetus. De- 
livery was accomplished in five minutes and the child was born alive. The 
next da 3 ^, every symptom was favorable, the patient passed her urine volun- 
tarily and there was no hemorrhage. The following day at the monthly 
meeting of the College, both Sigault and le Roy described the operation and 
requested that a committee be appointed to examine the patient. This was 
acceded to and Messrs. Grandelas and Jean Descemet (1732-1810) were ap- 
pointed. As we may well understand the patient’s recovery was stormy. 
A vesicovaginal fistula resulted, numerous abscesses formed and it was 
sixty days subsequent to the operation before the patient could walk about. 
The committee appointed by the College reported favorably and the opera- 
tion was enthusiastically approved by the Faculty of Medicine of Paris, who 
were lavish in their praise of the procedure. Following the report of the com- 
mittee, a resolution laudatory of the genius of M. Sigault was adopted and 
a medal ordered struck memorializing the occasion. Naturally the affair 
received the widest publicity throughout France. Baudelocque" says that 
all the world knew that the Faculty of Medicine of Paris had caused a medal 
Si honor of M. Sigault, bearing the date 1768 when Sigault con- 

orniitiL actually performed 

g pa len , and that they obtained for him a government pension. 

by Alphonse le Roy had been branded a plagiarist and an ingratc 

* L’Art des Accoiichemcns, vol. ii, p. 236. 
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MATERNAL ILLNESSES COMPLICATING PREGNANCY 
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Intestines 

Appendicitis. — The anatomical relationships of the appendix to the pelvic 
viscera explain the unusual gravity of its inflammation in pregnancy or dur- 
ing the puerperium. In an exhaustive study of the subject, Wilson^ esti- 
mated that 2 per cent of the instances of appendicitis among women occurred 
in pregnancy and Schmid^ in a review of 486 cases of this complication found 
that it developed more commonly in the first or second pregnancy. Eighty 
per cent of Wilson’s cases^ appeared in the first six months of pregnancy, 
while a majority of Schmid’s" occurred from the third to the sixth month. 
Evidence has been advanced in support of the position that while pregnancy 
rarely initiates a first attack, recurrences of appendicitis are not unusual in 
pregnancy. The graidd uterus probably exerts no direct causal influence; 
but the notorious constipation of pregnancy may predispose to inflammation 
of this appendage. 

The rapid growth of the uterus in pregnancy may lead to marked dis- 
comfort from the traction upon adhesions of an eailier appendiceal inflam- 
mation; but more important is the profound tendency for suppuration and 
early peritonitis in acute appendicitis complicating pregnancy. DeLee® 
drew a clear picture of the unusual hazards confronting the patient under 
these circumstances, among which should be mentioned inadequate omental 
protection, mechanical presence of the enlarged uterus, increased vascularity, 
thrombosis and phlebitis, higher and more dangerous site for suppuration 
within the abdomen, difficulties in the drainage of pus, greater interference 
of tympanites with respiration, greater possibility of intestinal obstruction 
and finally the serious chance of maternal and fetal septicemia. 

Baer and his co-workers® recently advanced conclusive roentgenological 
evidence of the upward displacement of the normal appendix with advancing 
pregnancy. In a series of 70 pregnant women without histories of prior 
appendicitis, there appeared a progressive upward movement of the appendix 
after the third month to reach the crest of the ilium at the end of the sixth 
month. The long a.xis of the appendix underwent a counter-clockwise 
rotation during this upward migration to assume a vertical position in 60 
per cent of cases at the end of the eighth month. Return to normal position 
was resumed by the tenth day postpartum. 

Occurring early in pregnancy the recognition of appendicitis is much more 
simple than later. The importance of its early diagnosis and removal is 
appreciated when DeLee’s cautions® are cited. The mistake lies in pallia- 
tion. It is infinitely better to risk operation on suspicion at this stage, when 
proper precautions in reducing manipulations of the uterus will practically 
eliminate the possibility of abortion, than to take the much greater risk in 
deferring surgery. An exploratory laparotomy should not be withheld until 
unequivocal evidences of peritoneal irritation portend unnecessary risk to 
maternal and fetal integrity. Of course in patients ivith recurring appen- 
dicitis an interval operation prior to pregnancy is indicated; but such a pro- 
cedure cannot be countenanced after conception has occurred. 

The difficulty in arriving at a diagnosis increases with advancing preg- 
nancy. Furthermore the chance of complications in the course of an acute 
appendicitis are greater late in pregnancy. The interruption of pregnancy 
is never indicated; but appendectomy, as soon as the diagnosis is^ made, is 
advised at any stage of gestation.® If peritonitis develops, abortion is the 
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the 3*^6 of seventeen years and suffered a very unpleasant experience mth. the 
midvdves who at one time declared her pregnant and in labor. After fourteen 
days a physician was sent for and “under God’s blessing soon restored me.” 
The phj^'sician ascertained that she was not pregnant but had suffered some 
minor malposition of the uterus. Because of this unfortunate experience 
she studied midwifery and was soon called in consultation by local midwives 
who re'^arded her highly. Her reputation increased with the result that she 
was appointed court midwife. In the course of her practice she took copious 
case notes in order that she might profit by her clinical experience. Finally, 
as a result of the urgent entreaties of many of her friends, including the 
Queen of England— probably Sophia Dorothea (1666-1726), first w'ife of 
George I (1660-1727)— she published at her own expense a volume on mid- 



Fig. 44.— Facsimile of the engraved title page of Die Chur-Brandenhiirgische Hoff-Wehe- 
Mutter by Justine Siegemundin, Colin, a. d. Spree, 1690. 


wifery generously illustrated with copper plate engra^ings^ (Fig. 44). The 
the volume consists of a dialogue between Justine and a 
divided into two parts; the first consisting of didactic 

n rpvprq^l^nf and auswer method — and the second a review, with 

c rc\crsal of the method, the instructor propounding the questions. 

richt^ von das ist: Ein hochsindihiger Unier^ 

lich, durch GoHlichcn Bevstand Iw Oesprach vorgesiellei, me nehin- 

nnd geschicktcr Hand dcrnlrirhf>n ? und geiihie Welie-M utter ^ mil Versiand 

ist, das Kind wenden Kdnne, 

Ntchstcn zu Nulz, auch auf nmWnif. c^er, Gott zu Ehrcn vn dent ^ 

hohrn Slandcs-Pcrsoncn ncbst Vorrcir' Durchlauchtigst- und nielcr 

Unkoslcn zum Dnick bcjdrdcrl. Colln.’a. d.^Spree IWO Register auf eigene 
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1825) who bccmiio ])rof(*s<or of juidwifory at (tut(iDU(‘n, juKocat^d tho ox* 
tensive use of the midwifery forec'i)'^; <>f 2.'»!0 coses of Inhor lOlO wer<- ter- 
minated by means of the forcejis. Osiamlr-rV leaehiim may »K‘ tr.-Ka-d dircetly 
to the intluonco of ].evrel, although l/-vret’s use of foreei>s di<i not In-ttin to 
npproacli that, of Osiandc'r. Wilhelm Joseph Schmitt n7(U>-lS27j f)f l-orel» 
on the Rhine, adopted the conservative tenehinu of Hfair as eimtrasted with 
that, of O.dander. iloer's influence spread to l/aprii: and Prairtie where lii*-' 
pupils taught In’s jrrineiples and made furtlier advances in IkiiIi miiiwifery 
and fr 3 'necolo{i 3 ’. Adam J'llias von Siebold f 1 /7;) •lS2>''i, prof(‘ssor in Herlin, 
was the distinguished author of the cla'-'^ical history of inidwifer\'. His son, 
Ed. Carl Caspar von Siebold (ISOl- ISCd ). w.as profes-^or of mitlwiferj- at 
CdltiiiKen. The two Kajieles — I'ranz Carl (1777 -ISal) ami Hermann 
Fr. .1. (d. 1851)— contributed much tit our hnowleilye of deformities of 


the polvi?:. 

l^arly in the century the muubcr of contrilmtinnH from ^Icr- 

nmny on the subjects of inirlwifcry and (ii^^‘a^^^- of womiut notiddy inrrfas<Mi. 
Anion^ thos<‘ who contributed lar;z:(»Iy to the d(‘volopiaent of iniiiw5ff»r>* and 
jnuK*c()lo<:y based upon n pa’owinc: knowl(*dtrc of physiolocA' and pathnhw 
may be menliontal lOduard Arnold Martin {1809-1875) of l>erlin, Anselm 
Marlin (1S0U-18S5) of Municli, JJernhard Seyferl {lS17'-IS7b) of Prague, 
Karl Schrader (1888-1887) of Berlin, Carl lleekor (1820 1882) of Munich^ 


Robert OlsluuL'-on (d. 1891) of Halle, Otto Spi<*ia‘llHWu fl8.W d881) of Breslau. 
Alfred lle^^ar (b. 1830) of Freiburg — wlio^ a^ Bass says, jMTff)nned the first 
extirpation of normal ovaries (BattcyV ojxTation) in 1872 — A. Onsserow 
(b. 183G) of Berlin, and llcrnuinn Beiuel (1830-1879) of Vienna. 


With the approach of the middle of llie ninetraMiili century, we fun! 
German surgeons devotinjj; considerable attention to tlu' patholo^x* of the 
female pelvis. Rudolph Virchow’s (b. 1821) Ar<7aV was founded* in 1817 
and his Cdhilar^pathoUxjic ajtpoared in 1858. A new physioln^* wn.s in the 
process of development and Carl Ludwig (1810 -1805) was soon io establish Ins 
great school witli its world-wide influence. Cdiemistry as applied to tlie living 
body, under the leadership of Justus von Liebig (1803-1873), had lirokeri 
from its inorganic fellers, and with the synthesis of urea at the hanils of 
Friedrich Wohler (1800-1882), a flood of liglit had illuminated the chemistry 
of the living organism. Pathologic processes had ac(|uircd new mean- 
ings and intensive studies of the pathology of the female jKdvis naturally 
followed. 


By the middle of the nineteenth century the attention of tlic medical 
world was focused upon new discoveries in pailiolopj- and phvsiolopy cnui- 
na ing rom Germany, and with the advent of flic science of liaetoriolop}', 

hiT'w^tr'' f r®' c'iologj- of tlisoa-iic, established a 

higb-water mark of scientific advance. German midwifery and gvnecoloin' 

prires^i^d^tn r '"^‘^stigators in this field. Most of llic 

lith diseases of 7"" Promptly recorded in journals dealing 

(founded in 1870') tbo'^^v . Archir far Gijmvkohujic 

in 1877) and the f?' Gchmiftlnilfc vnr! Gijna'kologic (founded 

b t ^ ZcnUalblail fur Gijnakohiiic (founded in 1877 ). 
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INFECTIOUS DISEASES 

Typhoid Fever. — With the splendid strides in preventive medicine this 
problem is fortunately a diminishing one. Nevertheless, typhoid fever 
constitutes a complication of unusual gravity when it occurs in the course of 
pregnancy. The older statistics give an incidence of abortion and premature 
labor of 40 to 60 per cent.^ Hicks and French^ maintained that the prognosis 
and course of the typhoid fever are uninfluenced by pregnancy but agreed 
to the serious effect of the complicating infection upon the successful con- 
clusion of pregnancy. 

One of the most potent factors in the latter connection is the frequent 
transplacental infection of the fetus. Many reports have substantiated 
this viewpoint. Lynch® reported the presence of typhoid bacilli in a fetus 
aborted by a patient suffering from typhoid fever. Fetal septicemia, accord- 
ing to this observer, is usually associated with hemorrhagic placental lesions 
and the death of the fetus. Bolton^ propounded three possible sources for 
the agglutinins to be found in the offspring of mothers suffering from typhoid 
fever, namely, actual transplacental infection, transplacental passage of 
maternal agglutinins and maternal milk. Talamon and Castaigne^ related 
an unusual clinical experience with an infant whose mother developed typhoid 
fever four months postpartum. A month later while the mother s blood 
and milk gave positive agglutination tests, the infant’s blood after nursing 
showed a positive Widal test. On weaning, this reaction in the child s blood 
became less and less pronounced and finally entirely disappeared; but upcm 
resumption of suclding, the agglutinins again appeared in the infant’s blood. 
On the other hand Wichels® more recently has determmed the mothers 
milk to be almost free from agglutinins; and in the group of cases which he 
studied, these antibodies were not found in the blood of the chil . e 
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the high fetal mortality. In the sun'iving mother, there ivas frequently 
inadequate milk for the child. 

Bibliography.— 1. Schiitz: _Ober don Einfhi.ss dor Cliolera auf Menstruation, Schwanger- 
schaft, Gcbnrtund Woolionbott, Centralbl. f. Gyniik., 1S91, 18, ll.'lS. 

2. Tizzoni, G., and Cattani, G.: Uw-liCTchea sur la Cholera a.siatiqiie, Beitr. ■/.. path. ^Vuat 

u. ■{.. allg. Path., 18SS, b*, ISO. 

3. Lcale, C. A.: A .Study of Asiatic Cholera During the Epidemic of 1SG6, Med. News 

l.SS l, -1.*), GOO. 

Undulant Fever. — The devastating residt.s of Brucella abortus infection 
in the lower animals might well portend similar manifestations in the human. 
Fortunately abortion has not been a common complication in undulant fever. 
Saiuut' reported a ca.se of ^Mediterranean fever in a pregnant woman who 
aborted on the twenty-first day of her illne.^s. The fetus's blood and cerebro- 
spinal fluid gave agglutination for the causative organism in a titer of 1 : 300 
in twenty minutes. 'Fhe cultures proved negative, leading the observer 
to question whether the high titer of aggluiinins represented a passive transfer 
of these bodies from the mother or an expro.ssion of the defensh^e reaction 
of the fetus to an actual infection. Cornell and De Young- found agglutinins 
in the placental blood of a woman aborting at two months; but of 1500 
pregnant women only .5 gave faintly positive agglutination tests and 22 women, 
who had aborted, .showed no agglutinative power in the blood. Whitehoiise,^ 
on the other hand, encountered a ca-se of abortion in a patient where the 
first thought had been of an ordinary “infected abortion.’’ The woman was 
tile wife of a farmeu- who had livestock infected with “contagious abortion.” 
The continued fever and a peculiar grayish mucopurulent discharge led to 
bacteriological studies which revealed Bang’s bacilli in pure cultures. White- 
house set about immediately to cheek this result; hut 50 other cases of abortion 
proved negative, isimp-son and Frazier' reported 5 cases of repeated abortions 
in women without a suggestive infectious or mechanical background. In 
•f of tliese there was elicited the history of obscure undiagnosed fever. All 
had partaken of raw milk and their titer of agglutinins for Brucella abortus 
and Brucella melitensis rangetl from 1 : SO to 1 : 320. Scanty lactation 
may succeed the comjilicating mastitis.'’ As Whitehou.se'’ remarked this 
infectious cause for abortion must he particularly borne in mind in rural 
practice and, it should he. added, in all drinkers of raw milk. 

Bibliography.— 1. Saimit, It.: Mediterranean Fever: Its Influence on the Foetus in 
Utero, Brit. Med. .Jour., 101 J, 2, 87S. 

2. ComeU, E. L., ami De Young, C. II.: The Incicloneo of Undulant Fever in Pregnancy 

and Abortion, Amor. Jour. Ob.st. and Gyn., 1020, IS, SIO. 

3. Whitehoiise, B.r Abortion; It^i Freciuency and Importance, Brit. Alcd. Jour., 10*-9, 2, 

1005. 

Simp^ion, W, M., and Frazier, E.: Undulant Fever, Jour. Amer. IMed. Assoc., 1929, 93, 
1058. 

5. Gentry, E. li,: Undulant Fever, in Oxford Medicine, London, vol. iv, p. SOI (33). 

Measles. — The complication of pregnancy by measles constitutes a 
serious hazard both to the mother and to the fetus. Klotz^ noted the 
tendency for transplacental transmission of the disease from the inothei 
to the fetus but stated that this rule was not invariable. Interruption of 
pregnancy by abortion may occur at the height of the mucous membiane 
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Malarial Fever.— Before the discovciy of the plasmotlia (ISSO) a diagnosis 
of malaria was undoubtedly loosely made on the clinical grounds of chills 
and fever. Certain it is from a review of earlier papers on puerperal malarial 
fever that most of such cases depended upon septicemia. There has been 
considerable dilTerence of opinion relative to the influence of malaria upon 
pregnancy and vice versa. In malarial districts there is wide acceptance 
of the belief that the disease predisposes to or actually induces abortion. 
The studies of Blacklock and Gordon' upon this question were particularly 
illuminating. They found placental involvement with malaria in 36 per cent 
of the women in Sierra Leone; but in spite of this serious infestation there 
appeared to be no transplacental involvement of the fetus. There occurred 
a concentration of plasmodia in the placenta, an important consideration, 
since studies of the peripheral maternal blood frequently failed to reveal 
these protozoa. Clark- had previously called attention to this singular 
distribution. He found plasmodia in 19 instances in the placenta when 
only 8 of the group showed them in the peripheral blood; and there was no 
case of a negative placental study in which the peripheral blood was positive. 

Wislocki* noted that malaria induces an accumulation of monocytes 
and lymphocytes in the placental cumulation. The monocjdes phagocytize 
the malarial pigment but do not penetrate to the fetal side. Fibrin, wliich 
has formed at the site of syncytial denudation, enmeshes these monocytes. 
The villi with them stroma and covering chorionic syncytium appear anatomi- 
cally normal and Wislocki concluded that the plasmodia rarely, if ever, 
cross to induce congenital malaria. Blacklock and Gordon' remarked the 
danger to fetal nutrition from the placental changes but agreed to the rarity 
of congenital malaria. The clinical experience of Leven** must of necessity 
be rare. A paretic mother was inoculated with tertian malaria as a thera- 
peutic measure. Twenty-two days after the inoculation she was prematurely 
delivered of an eight-month baby which shortly developed jaundice, anemia 
and fever. On the twenty-fourth day the hemoglobin was 54 per cent and 
the erythrocytes 3.9 millions. The plasmodium vivax was found in the 
infant’s blood. 

Clark- noted the tendency for latent malaria to be activated by pregnancy. 
Barcroft and his co-workers^ have demonstrated a marked reduction in the 
splenic volume during pregnancy. Since the splenic pulp is one of the 
favorite lurking places for the malarial plasmodia, it is not improbable that 
the changes described by Barcroft may play an important role in dislodging 
them and in reinitiating the clinical picture of the disease in pregnancy. 

As has been stated malaria carries an unusual danger of abortion, stillbirth 
and early postnatal mortality to the offspring of a malarial mother. Pecu- 
liarly, quinine has no apparent o.xytocic action under these conditions.® 
Hence it should be used in full therapeutic doses to meet the specific infection. 

Bibliography. — 1, Blacklock, D. B., and Gordon, R. M.: Malaria Infection as It Oceiu-s 

in Late Pregnancy; Its Relationship to Labour and Early Infancy, Ann. Trop. Med. 

and Parasit., 1925, 19, 327. 
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Malaria, Jour. E.xp. Med., 1915, 22, 427. 

3. Wislocki, G. B.: Observations on the Placenta from a Case of Malaria, Bull. Johns 

Hopkins Hosp., 1930, 47, 157. 

4. Leven, K,: Placentiire tlbertragung einer Inipfmalaria von einer Paralytilierin auf das 
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solution of gastric tissue juice) taken three times a day in water or sweetened 
orange juice will aid materially in controUing the symptoms. 

Considering Treatment for Moderately Severe Forms in Detail. — ^IVhether 
patients in the mild stage of the condition need fm’ther treatment depends 
in part on the clinical response, the patient’s nervous reaction, and the 
development of dehydration and staiwation, or evidence of disturbed or 
lowered hepatic function. If the patient fails to improve or becomes worse, 
further measures are necessary. Often rest in bed, seclusion, and proctoclysis 
properly given, accompanied by increase in the amoimt of sedative will 
control the symptoms. A physician cannot temporize if a patient is slow 
to improve, as suddenly the patient may become seriously ill. Because 
this not infrequently occurs, many physicians immediately treat the patient 
who has not responded to the usual ambulatory treatment and whose 
symptoms become aggravated as a severe case by employing the therapeutic 
methods outlined below. No criticism of this attitude can be made, for it 
is better to err on the side of intensive treatment than to fail to appreciate 
the seriousness of the condition. 

Considei'ing Treatment for Severe Forms in Detail. — When the diagnosis 
is made of hyperemesis in a severe stage the patient is placed on a systematic 
regimen, preferably in a hospital. The chances of securing adequate isolation 
in the home are minimal; control of the patient and the patient's environ- 
ment, even under the best conditions at home is not as absolute as can be 
secured in the hospital. The value of this control is often underestimated 
and may prove to be a deciding factor in the failure of treatment. A definite 
regimen is important to the ambulatory or mildly affected patient, but 
becomes increasingly so to the patient with symptoms of staxwation and 
dehydi’ation. Very guarded and careful treatment is necessary, for the condi- 
tion may progress insidiously from the stage of mild starvation and dehydra- 
tion to a serious condition in which symptoms of lowered hepatic reserve 
or disturbed hepatic function become evident. Under ideal conditions the 
patient is placed in a room by herself and is seen only by her nurse and 
physician; all visitors are forbidden, even her husband’s visits are to be 
curtailed, and the reason explained to him. Much depends on the nurse. 
She should understand in general the principles involved in the treatment of 
these patients, and carry a quiet air of confidence and efficiency without 
being over-efficient. On admission to the hospital, the patient is put to bed, 
and in the event that physical examination has not previously been donej 
this should be carefully and thoroughly carried out. A specimen of urine 
is examined microscopically, and for specific gravity and amount, and for 
presence of sugar, albumin, acetone, diacetic acid and urobilin; thereaftei’, 
all urine voided during each twenty-four hours is saved, measured, and 
subjected to the same examination. If possible, examination of the blood 
is made to determine the amount of nonprotein nitrogen, blood chlorides, 
sugar, and serum protein, and the carbon dioxide combining power is deter- 
mined. Examination of the ocular fundi is desirable and should be repeated 
from time to time, for it offers an index of the patient’s condition, much 
as it does in late toxemia of pregnancy. Any evidence of retuntis is to be 
considered as an adverse sign. If any local treatment, such as that of an 
infected cervix, or of a retroverted uterus is indicated, it should be done in 
order that during the subsequent few days there may be as little disturbance 
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such a height that the level of fluid in the bowel and in the reservoir is the 
same; free to-and-fro motion between them is possible. This avoids discom- 
fort to the patient, and allows expulsion of gas at the same time, keeping 
a constant amount of fluid in the colon. Some physicians prefer giving 
fluids by means of repeated, small retention enemas of 200 to 300 cc., repeated 
as often as necessary. 

Certain essentials should be observed in giving fluids by colon, regardless 
of the method employed. A thorough cleansing enema should be given first. 
If the colon and rectum contain fecal matter, the fluid is often poorly tolerated 
or expelled. Absorption from a clean colon is more certain, and the rate 
probably more rapid than if the fluid is diluted by the fecal content. After 
the cleansing enema is given it is preferable to wait thirty minutes to one hour 
before starting proctoclysis. If patients are very nervous and restless, 
some sedative should precede insertion of the colonic tube. A rectal sup- 
pository, containing 1 grain (0.065 Gm.) of opium and I grain (0.016 Gra.) 
of belladonna or a sufficient amount of paregoric may be used. A sufficiently 
long tube should be employed to insure reaching the colon. This is best 
inserted under guidance of a finger in the rectum, to be sure that there is no 
coiling in the rectum. Should this occur, the rectum fills and the patient 
has difficulty in retaining the solution. In addition, absorption from the 
rectum is not nearly as efficient as it is from the colon. 

The solution for administration by proctoclysis should afford an optimal 
amount of glucose with sufficient sedative in a medium that will cause the 
minimal amovmt of irritation. We have found that a solution of dextrose, 
5 or 10 per cent, in physiologic solution of sodium chloride answers very 
well, or commercial corn syrup can be used in proper solution. At the 
heginning of treatment, between 90 and 120 grains (6 to 8 Gm.) of sodium 
bromide is dissolved in each 1000 cc. of the mixture. For the first forty-eight 
hours as much solution is administered as the patient will tolerate, and the 
proportion of bromide is maintained. Thus, the three essentials of treatment 
are fulfilled: De.xtrose is given to supply nourishment and to combat the 
deficiency in glycogen; fluids are administered to replace those lost by the 
previous dehydration, and sedatives are employed to relieve the nervous 
irritability, together with chlorides to' replace those lost by excessive vomiting. 
Even if this treatment was kept up for several days, we have never seen a 
bromide rash in the patients. The exact method of performing proctoclysis 
will vary with the individual patient. If the enema is well tolerated during 
the day, and sufficient fluid is taken, it is often well to discontinue the 
administration at night. This removes a source of disturbance to the patient, 
and also reduces the likelihood of the colon becoming irritable. If toleration 
is poor during the day, administration may be kept up for two hours, discon- 
tinued for one hour, and so on. 

The posture of the patient is important, although in our opinion proper 
preparation of the colon is more so. If the colon has been well prepared, 
patients often can lie on the back with good results. In other eases, a pillow 
may be placed under the hips to elevate slightly the lower part of the 
howel; this prevents the solution from returning into the rectum to be 
expelled. The Sims position with the patient lying on the left side is of 
advantage because of the anatomical position of the sigmoid and descend- 
ing colon. 
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hospital a thorough cleaning on the first appearance of puerperal fever, 
having recourse to “the expensive and troublesome process of painting, 
etc./' and “every symptom of fever subsided as the patients were received 
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follows; The weighed dextrose is dissolved in a small amount of hot, sterile, 
triple distilled water, and the solution is filtered with suction through a 
funnel of Buchner type, to remove any impurities; the filtrate is poured 
into the sterile pyrex glass; a small excess of sterile water is added, more 
than the amount necessary to make a solution of the proper strength. It is 
then concentrated to its proper volume by boiling for ten to fifteen minutes. 
The solution is not sterilized in the autoclave, but care is taken while the 
-dextrose solution is boiling not to allow the dextrose to dry on the side or 
bottom of the container. Solutions of dextrose that have stood more than 
eight hours, other than in sealed containers, should not be used. Commercial 
ampules of dextrose in concentrated solution, to be diluted with distilled 
water, are now obtainable. 

Assuming that dextrose has been properly prepared, the injection should 
not be attended with untoward results. Perhaps too little emphasis has 
been placed on the proper administration. Thalheimer, Titus, Dieckman and 
Crossen, and others have developed by careful study a satisfactory technic, 
and their freedom from reactions demonstrates the need of a uniform technic 
of administration of dextrose solutions. The apparatus should be sterihzed, 
separately, and absolute care used to avoid contamination. New rubber 
tubing is very likely to produce toxic material. Pure gum tubing without 
bloom should be used. To insure the removal of any toxic material, new 
tubing is heated in 0.5 per cent sodium hydroxide solution, and care is 
taken that the inside is well cleaned by kneading the tubing between 
the hands. The sodium hydroxide is removed by washing well in distilled 
water and allowing the distilled water to run through the tubing for several 
hours. 

The temperature of the solution should be maintained at 40 to 42 C. 
throughout the injection. Often the solution is at this temperature when 
the injection begins, but as the injection proceeds the solution cools off 
materially. It has been found that a temperature below 37 or above 45 C. 
is likely to be associated with a reaction. Various types of apparatus have 
been devised to maintain the temperature, among which may be mentioned 
those of Thalheimer and of Titus. The temperature can be maintained by a 
waterjacket around the glass reservoir, by hot water bottles placed along the 
rubber tubing, and then the result watched, by means of a thermometer 
placed in the rubber tubing next to the needle. 

From one hour to one and one-half hours should be consumed for injec- 
tion of 1000 cc. of 10 per cent dextrose solution. This means that 100 Gm. 
of dextrose is given during this period. With higher concentrations of 
dextrose, a correspondingly longer period of time should be taken for the 
injection; in other words, the length of time taken for intravenous adminis- 
tration depends on the amount of dextrose given, more than on the amount 
of fluid. This slow injection is needed in order that the pancreas may have 
sufficient time to produce the necessary insulin. Ordinarily, 1000 cc. of 
10 per cent solution is to be given three times a day, or 1500 cc. may be given 
twice a day. If a 20 per cent solution is used, 500 to 1000 cc. is given twice 
a day. 

3. Opinion is rather sharply divided as to the use of insulin. Thalheimer 
has advocated the use of insulin on the basis that the acidosis in severe 
vomiting of pregnancy is due not only to a deficient supply of carbohydrate, 
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Through the assistance of Dr. John Roberton (1797-1876) one of the surgeons 
of the Manchester L>nng-in Hospital, Henry was supplied fresh vaccine 
lymph ''taken from pustules of unequivocable character. material 

Henry subjected to heat for periods of two to four hours after which healthy 
children were inoculated. As a result he showed that vaccine lymph heated 
for a period of from tw^o to four hours at a temperature not below 130 F. was 
rendered inert. Three experiments of this character are recorded, all \sith 

the same result. ^ r 

A second series of experiments was undertaken yith the cooperation of 
Mr. William Marsden (179&-1867), house surgeon of the Manchester Koyal 
Infirmary, and specimens of vaccine lymph heated for two hours at 150 F., 
four hours at 150 F., two hours at 172 F., four hours at 172 F., all proved 
inert. Lower temperatures were then tried and it Ava.s found that a tempera*- 
ture of 120 F. continued for three hours did not decrease the virulence of the 
vaccine l3anph. 

Henry then constructed a chamber made of copper consisting of an inner 
and outer shell, the space between the shells so arranged that steam could be 
admitted. Stopcocks were pro^dded for the discharge of condensation, and 
the escape of surplus steam. This apparatus he recommended for the ster- 
ilization of all articles known to have been in contact with patients ill yith 
contagious disease. Concluding his article he says that he does not propose 
to supersede the emploj^ent of chemical disinfectants, particularly that of 
chlorine. 

A subsequent article^ by William Henry sets forth his experiments ydth 
t>q)hus and scarlatina. In the first disease, clothing that liad been in con- 
tact with a patient was exposed to a temperature slightly in excess of 200 F. 
for one hour and three quarters, and was thereafter worn next the body of a 
healthy indmdual for two hours ydthout injurious effect.* In scarlatina, a 
disease wliich Henry saj^s "no one doubts of its being infectious," clothing 
worn next the body of acutely ill patients was heated four and one-half liours 
at 204 F. and shortly thereafter was worn by a boy (age six years) for a period 
of one week ydth no appearance of the disease. Articles of clothing from other 
acutely ill cases of scarlatina, that had been heated at a temperature of 
from 200 to 204 F. for a period of ty’’o and three-quarter hours, y’ere y’orn 
by the same volunteer who remained perfectly well. In all, four different 
volunteers remained perfectly well subsequent to wearing sterilized clothing 
that had been in contact ydth acutely ill scarlet fever cases. 

From this Henry concluded that 

. . by exposure to a temperature not below 200" F. during at least one hour the 
contagioiLS material of scarlatina is either dissipated or destroyed.” 

Again he says: 

I think It demonstrable that the disinfecting agency belongs to heat alone.” 

SiaS. *“ » tecription of his ap- 

’ Probably the earliest instance of delousing. 
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richer nnd die Kmdhett-Fieher (1837) (Fig. 58)-deserve attention inasmuch 
as from o priori reasoning based on extensive perusal of the hterature, Eisen- 
Sann approached very closely to the true etiology and prophylaxis of puer- 
neral fever Both works are marvels of theoretical deduction and were 
xvTitten while he was in prison. At the time Eisenmann had had com- 

paratively little clinical experience. 

Eisenmann was a man of exceptional mentality. At the age of fifteen 
he be^an the study of law wMch was interrupted three years later when he 
entered military ser\dce. In 1815 he changed his plans abruptly and entered 
upon the study of medicine. He received his degree in 1818 and located at 

Die 


Wund-Fieber 

und d{e 

liindbett - Fieber. 




Qescliriclica 


roo 


Dr. Eisenmann* 


Erlangen, 1837 

bey J. J. £o2m utid Ernst En&c. 

Fig. 5S. — ^Facsimile of the title page of Die Witnd-Ficber xind die Kindbeit-Ficher by Gott- 
fried E, Eisenmann, Erlangen, 1837. 


■^^iirzburg in 1822. Within a year thereafter, because of his political activ- 
ities, he was arrested and imprisoned for a period of two years. He later 
turned his attention to practical politics and in 1828 published a poUtical 
journal. For a time he was in the good graces of the authorities. With the 
pohtical upheaval of 1832, however, his paper was suppressed and he was 
conmcted and sentenced to prison for a term of fifteen years. Durino- this 
period of incarceration he prepared several monographs on medical subiects 
fa bsprophylartic r^me {Die KinibeU-Ficba), IlseomaBn recommSae 
ISO ol poB-dered ch!ori»ated lime ivith phosphoric acid. The aoS bac- 
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eclamptic toxemia.” Commonly, the term, ‘•'pveeclampsia" is used to indi- 
cate the condition which we arc calling ‘'severe preeclamptic toxemia.” 

Chronic nephritis complicating pregnancy has so many symptoms similar 
to those of the acute toxemias that it seems proper to consider it in a discussion 
of these conditions. Chronic nephritis is not a toxemia peculiar to the 
later months of pregnancy and use of the term “chronic nephritis” indicates 
that the lesion has existed prior to the pregnancy it complicates. However, 
the behavior of the kidneys with chronic nephritis is aifected by pregnancy 
in a distinctive manner and the resulting .symptoms, especially in the milder 
forms, frequently are not capable of differentiation from the true toxemias. 
In fact, in many instances a "quiescent” or “occult” chronic nephritis unde- 
tected by any clinical or laboratory tests known at present may be revealed 
only by the "test of pregnancy.” An additional reason for including chronic 
nephritis in a consideration of the toxemias of pregnancy rests on the pro- 
duction of symptoms of nephritis which may later become chronic during 
the course of many "true” toxemias. 

CHRONIC NEPHRITIS 

Clironic nephritis is a relatively frequent complication of pregnancy. 
It is not truly a toxemia of pregnancy, for the renal injury antedates the 
pregnancy. There is a marked tendency for chronic nephritis to be aggra- 
vated during pregnancy, however, and increase in .se\'erity may be produced 
by the same toxic agent that causes the acute toxemia. Usually, symptoms 
of the exacerbation of chronic nephritis become evident before the third 
trimester of pregnancy but when the nejihritis is more advanced these symp- 
toms may appear early. More rarely, chronic nephritis, previously undiag- 
nosed by clinical or laboratory te.sts, may be revealed only by symptoms 
appearing in the coui>:e of [iregnancy. Chronic nephritis comprises 26.7 
per cent of the cases classified at Johns Hopkins Hospital by Stander as cases 
of to.xemia of pregnancy. Gibberd reported 51 cases in which the patients 
were ob-served through at least two pregnancies at Guy’s Hospital; the first 
pregnancy was a.ssociatcd with “albuminuria.” Four of the patients had 
chronic nephritis prior to the first pregnancy. Among 97 patients with 
toxemia delivered by us at St. Mary’s flospital, only 7 per cent had chronic 
nephritis prior to pregnancy. 

Etiology.—Chronic nephritis which exists prior to any given pregnancy 
may follow a contagious tiiseasc of childhood, such as scarlet fever, or may be 
the result of some infectious focus such as maj' be present in the tonsils or 
teeth; or the renal injury may have been caused by previous toxemia of preg- 
nancy. In fact, e.xperience has shown that preeclamptic toxemia is by no 
means a small factor in production of chronic nephritis, and that frequently 
the injury to the kidney is increased by each subsequent pregnancy. In 
sLx of Gibberd’s cases in ’which albuminuria was noted an average of nine 
^'eeks prior to termination of pregnancy, chronic nephritis developed. 
Tliirty-thrce of our to.xemic patients, none ot whom had prec.xisting nephritis, 
were observed through one or more subsequent pregnancies. Eight patients 
gave definite evidence of a more or less severe grade of chronic nephritis, 
'■md seven manifested suggestive but not conclusive evidence of chronic 
nephritis. Caldwell and Lyle reported an incidence of chronic nephritis of 
8 per cent after eclampsia. Gibson found that in 5 of 14 cases of eclampsia 
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but Y-ere more forcefully stated, more definite and more accurate. Had 
Holmes’ rules been foUowed to the letter by practitioners of midmfei^^ the 
world over, the incidence of puerperal fever would have been tremendously 
reduced. Holmes cites the suggestive experience of one of his corre.spondents 
who during an epidemic of puerperal fever in his practice changed in® fo^hes 
and washed bis hands in chloride of lime after each visit. He then attended 
seven women in labor during tins period, none of vhoni \\as ill. ^ 

The career of Oliver Wendell Holmes is so familiar as to require no de- 
tailed narration. His natural predilection for literature and his teaching 
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Art. V.— TRf Ccntasimitntst c/ Fverptrol fVrfr. HcaJ before 
I he Boston Society for Medical Improsemcnl, by Oinin W. 
lIoLxcs, M.n., and published by rcqucsl of ihc Society. 

Ncolleclin-, enforcing and adding tft the csidcncc orcumutsted 
upon this most serious subject, I should not be understood to imply 
that tlierc exists ft doubt in tlic mind of anj' Mtll-infonned mcmlicr 
of the medical profession as to the fjcl that puerperal fc»er if tome» 
times communicated from one person to another, Loth directly and 
indirectly. In the present itate of our knowledge upon ihif point 
1 should consider such doubts merely as a proof that the sceptic had 
cither not examined the cridence, or, haring examined it, refused to 
accept Its plain and unaroidablc consequences^ I iliould be sorry to 
think with Dr. Bigbj, that it was a case of '* oblique tlsion;” I 
sliould be unwilfing to force home the crjumrnfuTTi cd Aominrm of 
Dr. IHundcll, but I would not consent to make a ^ucitson of a mo» 
menious fact, which i* no longer to be considered as a fubyxl for 
trisial dircussionr, but to be acted upon mUH silent promptitude. 

It sign! fief nothing that wise and experienced prartilionera hate 
sometimes doubted the reality of the danger in question; no man iiai 
the right to doubt It any longer, Ko negatiic facli, no opposing 
opinions, Ijc they what they may or whose they may, can form any 
answer to thcscriw of cases noH’ within the reach of all who choose 
to explore the records of mtdreal science. 

Iflherc are some who conctire that any impOTlanlcnd would bean* 
swered by recording such opinions, or by collecting tlic history of all 
the czf'^s they could find in which no cridence of llic influence of 
contagion existed, 1 bchcre they are in error. Suppose a few writers 
cf auihonty can be found to profess a disbelief in contagion— -and 
they are very few compared with those who think difrctcnily~i» it 
quite clear that they formed their opinions on a riew of all the facts, 
or 15 it not apparent that they rehcil nio<.lly on their own solitary ex- 
perience i Still further, of thovj whose names are rproted, is it not 
true that scarcely a single one could by any frosdbilny hare known 
the halfor the tenth of the facts bearing on the subject which hare 
reached such a frightful amount wUhin the la^t fuss Agaht, 

as to the utility of ncgaUte facts, as «c may briefly cal! them,— in- 
stance?, namely, in which exposure has not been followed by disease, 

-Oldiough, hke other IruUis, they may U worth knowing, I do not 

Fig. 60.— Facsimile of first page of article by Oliver Wendell Holmes in Ncic England 
Quart. Jour. Med. and Surg., 1S43, vol. i, p. 503. 


fuUy occupied his time and at a comparatively early date he relinquished 
actne practice. Ti ith the establishment of the Atlantic Monlhhj came the 
Aatoaoi of the BreaJcfad Tme papers, and Holmes’ position in world litera- 
and throughout America as a great poet 

^eli f ® lurking pride of accomphshment in his puer- 

(5l^Mo,riT ” 'fir n. chad^k 
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“Tne result of the ^-hole discussion wUl, I trust, serve not only to exalt your Mews o 
‘he vote anSi-mitv of our profession, but to divest your minds of the overpowering dread 
ih't vo i can S-er become, especially to women under the extremely interesting c.rcum- 
^iTnis of gestation and nakurition, the minister of evil; that you can ever convey, in any 
p^fsMe Ser, a horrible virus so destructive in its effects and so mysterious m its opera- 
lions as that attributed to puerperal fever. 


For many years foUowing 1843, American medical nTiters published 
numerous papers on the contagiousness of puerperal fever and ample e\i- 
dence was supplied through case citations, to support Holmes position. 

In an article read before the Sheffield IMedical and Surgical Society' 
Robert Storrs, of Doncaster, maintained that 


. . puerperal fever once set up is again capable of imparting to many persons not m 
the puerperal state by actual contact or close approximation, tlie following diseases.^ 

“Is. Inflammation of the peritoneum or other serous membranes, accompanied by 
low fever, both in the male and female subject. 

“2d. Erysipelas; local, as in the hand or arm, from poshnorlcm inspection^; or general, 

as in the face or person. ^ 

“3d. T 5 T)hus fever, with its various accompaniments, and in a variety of forms. 


In support of the above conclusions numerous chnical cases are cited, most of 
which are from his own practice. The position of Dr. Storrs was supported 
in a later article by Dr. James Reid- in which he cites a fatal case of ery^sipclas 
in the husband of a woman ill vith puerperal fever. It appeal's that the hus- 
band had occupied the same bed with the vife. 

Samuel Kaeeland^ (1821-1888) in liis article, On the Coruiedion hciween 
Puerperal Fever and Epidemic Erysipelas^ ^ in its oriyin and mode oj propaga^- 
tion^ notes that erj'sipelas frequentty attacks a patient where there has been 
a break in the skin: “a solution of continuity.’^ He describes the obsenn- 
tions of the French obstetrician, Paul Dubois^ (1790-1871) who found, on 
making a careful examination of the Auilva, vagina, and ccr\ix following 
delivery, small rents and lacerations, the mucous membrane being almost 
alwaj^ more or less detached, “the neck of the uterus soft, flaccid and torn 
to a considerable extent,” He says: 


“Tins condition is so universal, that there is no surer criterion bv which to judge that 
a woman has had children, than by the cicatrices of these little wounds." 


Kneeland calls attention to the fact that a wound is frequently present 
after deliver}^ and sa^^s 


. . . you have exciting causes enough to call forth the latent poison of eiy^sipelas.” 
^Pub^hed in the PronWuif Medical and .Sur^icaf Journal, Max 7, 1845 

- London Medical GazeUe, lS4:o. M 

lineeland received his M. D. from Hanwd Medical School in IS43 <Ufei 
he wL Twfr^ medicine in Boston. In'lSdC 

FoUowing his service as a surirc^on dnri^^fl^ Puerperal Fever. 

secret^- of the Massachusetts Institutf StSSoW^® 

Amenmn Journal 0 / the Medical Sciences, n. s., vol. rf 1846. 

was made profewrS siiitonSS 7o7h^V ““1 auscultation. In 1823 lit 
inicrpMe de la Matemite, lltl LancellP W Mateimto, He published La fievn 

emie imperiaU de m^ecine, dam la dhcuLouTir'mr prononces d VAcad- 

ta aiscussion sur lafieire puerperaJe, Paris, ISoS. 
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patients who had been under our observation and eare during the prenatal 
period. The subject of prenatal care is ably presented in another chapter 
but a consideration of the treatment of preeclamptic toxemia would not be 
complete without emphasizing the important part which adequate prenatal 
care plays in the prophylaxis of cases of toxemia of the later months of preg- 
nancy. 

Every pregnant woman should be given a thorough examination if pos- 
sible not later than the third month of gestation. It has been suggested 
that cases of preeclamptic toxemia are more common among short, stocky, 
heavy-boned women who are inclined to be overweight. If so, patients of 
this type should be obseiwed all the more carefully; in addition to the physical 
examination, examination of blood, and pelvic measurements, search should 
be made for possible foci of infection. Talbot and others have advanced 
the hypothesis that most cases of preeclamptic toxemia are caused by toxins 
or organisms which gain access' to the system from infected tonsils, teeth, or 
other foci. Although the part plaj^ed by infection in the etiology of pre- 
eclamptic toxemia is disputed, it has not been entirely disproved. As infec- 
tion is known to be a factor in the production of other complications of 
pregnancy, such as pyelonephritis, evident foci can be removed prior to 
pre^ancy, between pregnancies, or even in the course of pregnancy. When 
foci are removed in the course of pregnancy it is advisable to remove them 
before pregnancy is far advanced. 

At the first examination and subsequent examinations, blood pressure 
and weight are recorded, urinalysis is made, and the presence or absence of 
edema is recorded. If the patient has had nephritis in a previous illness, or 
if she has had preeclamptic toxemia in a previous pregnancy, or if hyper- 
tension, albuminuria, or edema is found, tests of renal function and exam- 
ination of the ocular fundi should be made. If a diagnosis of chronic nephritis 
is made, or if even a strong suspicion of the presence of this disease is enter- 
tained, treatment described in the consideration of chronic nephritis is 
instituted. 

If the patient gives no evidence of nephritis she is advised to present 
herself for examination at least once a month up to the seventh month, and 
then every two weeks or more often if necessary. A general diet is pre- 
scribed, the bulk of which consists of fruit and vegetables, milk (at least 
tlrree glasses daily), carbohydrates, a reduced amount of fat and protein 
(one ordinary helping of meat and one egg daily) and a minimal amount of 
salt and spice. The diet is regulated from time to time to limit the gain in 
weight to not more than 20 to 25 pounds during pregnancy. The patient 
is advised to drink from six to eight glasses of water daily, and to regulate 
the bowels properly. She is urged to report to her physician the presence of 
edema, disturbance of ■vision, dizziness, or unusual headaches. 

If patients follow carefully such a regimen, comparatively few cases of 
preeclamptic toxemia will develop, and these usually will be observed early 
enough for treatment to be instituted and for more advanced forms of pre- 
eclamptic toxemia to be prevented. 

When signs of incipient preeclamptic toxemia develop, such as rising 
blood pressure, undue gain in weight, edema, or albuminuila graded 2, cer- 
tain definite instructions should be given aimed at limitation of physical 
activity, avoidance of chilling, reduction of diet and promotion of elimination. 
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The patient is impressed with tlie imiwirtance of lessened physical and mental 
activities, for these tend to incn-ase liypertension and albuminuria. Inge.s- 
tion of protein is limited to not more than .50 Clm. daily, and the total amount 
of food ingested is reduced sufhci(‘nlly to prevent gain in weight, or even, in 
some instances, to cause reduction in weight. .\de(iuate intake ot vitamins 
is maintained by milk, vegetables, and fruit or fruit juices, e.xcept temporar- 
ily, if more limited diet is indicated. The intake of salt is reduced to a mini- 
mum, and the patient is urged to take laxatives daily if nece.ssary for free 
evacuation of the bowels. She is advised to ab.stain from or greatly to lessen 
the use of tea or coffee. If edema is present the intake of fluids is not in- 
creased or may even be limited until the output of urine increases and 
edema lessens. 

If the symptoms of preeclamptic toxemia increa.so, or if the condition is 
more advanced when the patient consults her physician for the first time, 
she is put to bed, preferably in a hos])ital. .-V rise of systolic blood pressure 
to more than 140 mm., especially if accompanied by albuminuria graded 2 
or more (more than 20 mg. of albumin per liter) occurring in a ca.so in which 
the regimen has been one of reduced diet and exerci.-e, indicates the advisa- 
bility of rest in bed. In addition to readings of blooil pre.ssure and urin- 
alyses, the blood is examined, if laboratory facilities are available, for 
increased retention of nonprotein nitrogen or urea, for the estimation of 
chlorides if edema is present, and in tlie more severe c:ises, for carbon dioxide 
combining power, to determine the presence or absence of depleted alkali 
reserve. When possible, inspection is made of the ocular fundi to determine 


the presence or absence of arteriolar involvement. Repeated e.xaminations 
of the eyegrounds may reveal changes; such changes constitute an excellent 
index to progression or regression of general arteriolar involvement, and 
incidentally a fair index of the degree of preeclamptic toxemia. 

The treatment will depend on the severity of the syim)toms, and the 
rapidity with which they have progre.ssed. If the preeclamiffic toxemia is of 
moderate severity the patient is confined to bed and is given sufficient seda- 
tive to promote sleep and relieve restlcssnes.s. ^lanv useful .sedatives are 
available, among which are the following: Bromides^ given in doses of tiO 
grains (4 Gm.) by mouth or in doses of 100 or even loO grains (()..5 or even 
9.75 Gm.) by rectum daily; chloral, 20 to 30 grains ^.3 to 2 Gm.) daily; 
the deiivatives of barbituric acid such as pentobarbital sodium or sodium 
iso-araylethyl barbiturate (sodium amytal) in doses of 3 grains (0.2 Gm.) 
by mouth, and small doses of morphine if other sedatives fail. A tliet, pre- 
pared without salt, containing between 1000 and 1500 calories daily, with 
a low content of protein (about 50 Gm.) is given. If edema developed 
the daily intake of fluid is limited to from 800 to 1000 ce. until the edema has 
greatly lessened or disappeared, ^'arious other diets are recommended. 
Volhard and Zangemeister, and Baumgart (quoted by Seitz) advised with- 
holding food and fluids for two to three days, followed by a diet similar to 
a men lone above. If the patient is greatly overweight and has marked 

Zt H ‘itlvised a strict 

wLh int ff 1 ^ the content of protein is 

gh if the patient takes enough milk to maintain strength. Tweedy reported 

good results on a starvation diet for three or four days with free intake of 
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fails, methods described elsewhere for induction of premature labor may be 
employed. In a multipara, rupture of the membranes is usually followed by 
onset of labor in twelve to twenty-four hours; to make this more certain, a 
No. 4 or No, 5 Voorhees bag may be inserted into the cervLx and lower uterine 
segment. In a primigravida with adequate pelvic measurements, and con- 
siderable softening and some elfacement of the cervix, a similar plan may be 
adopted. With the onset of labor care may be taken to avert convulsions 
which may be induced by the pain. For this purpose, in addition to the use 
of morphine, ^ or | grain (0.01 or 0.016 Gm.), with 2 cc. of 50 per cent mag- 
nesium sulphate given intramuscularly for its synergistic action, we have 
found the derivatives of barbituric acid most useful, particularly pento- 
barbital sodimn which may be given by mouth in doses of 3 grains (0.2 Gm.) 
until 12 grains (0.77 Gm.) have been given; or intravenously in doses of 6 
grains (0.4 Gm.). After pentobarbital sodium, 6 grains (0.4 Gm.), have been 
given intravenously, the patient falls into a sleep with the reflexes practically 
in abeyance; uterine contractions may be temporarily inhibited, but soon 
regain their force and regularity. Observation of labor in cases of normal 
pregnancy, and in to.xic cases, seems to show that the use of certain derivatives 
of barbituric acid is accompanied by greater relaxation of the lower uterine 
segment, permitting acceleration of cervical dilatation. After labor starts, 
its progress must be closely observed, for delivery by forceps or version is 
sometimes indicated to shorten the second stage ivith its added strain. 
Readings of blood pressure during labor are useful, for continued high 
pressure or a rise of pressure indicate to the obstetrician when to interfere. 

The occasion sometimes arises for careful manual dilatation of the 
effaced, partly dilated cervLx, or for incision of the cervix in cases of slowly 
progressing labor. We have found useful the method of Diihrssen, making 
one to three incisions of the completely effaced cervix in places which, with 
the patient supine, would correspond to 10, 2, and 6 on the clock dial. This 
seems to be safely accomplished when the cervix is rigid but completely 
effaced, and when it has ceased to dilate after reaching a dilatation of 4 or 
5 cm. We have even practiced this procedm-e several times with 3 cm. of 
cervical dilatation. In each case the birth canal should be of sufficient 
pi'oportions to permit of immediate extraction by forceps or version. The 
cervix is immediately repaired. 

In recent years there has been a groiving tendency to employ abdominal 
cesarean section in cases of severe preeclamptic toxemia. Cesarean section 
is probably indicated in the occasional case of severe preeclamptic toxemia 
affecting a primigravida at or near term, if the cervix is long, firm, and 
uneffaced, or if pelvic measurements arouse doubt as to the possibifity of 
dehvery by the birth canal. That this is not done without risk to both mother 
and fetus is indicated by the high maternal and fetal death rate after cesarean 
section. Following expensive inquiiy in this country and abroad Plass pub- 
lished, in 1931, information concerning the relation of forceps and cesarean 
section to maternal and infant morbidity and mortality. He showed that 
general statistics revealed a maternal mortality of between 5 and 10 per 
cent following cesarean section; Holland, reviewing cases of cesarean section 
for eclampsia and other forms of toxemia in Great Britain and Ireland, found 
a maternal mortality of 30.3 per cent in 231 cases and a fetal mortality of 
46.9 per cent, and Gordon, in Brooklyn, found a maternal mortality of 16.2 
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per cent and a fetal mortality of 21.9 per cent in a similar group of 210 cases. 
Plass stated: "It should moreover be stressed that abdominal delivery has 
little place in the treatment of eclampsia and that consez’vative medical care 
has actually established itself as a treatment of choice.” 


ECLARIPSIA 

Eclampsia is a convulsive disease peculiar to the later months of preg- 
nancj^ usually characterized by high blood pressure, marked albuminuria, 
and edema. It is associated \rith progressive s>unptoms of headache, dizzi- 
ness, disturbances of vision, epigastric pain, tonic and clonic convulsions, and 
sometimes coma and death. 

Eclampsia is not a new disease, for convulsive attacks during pregnancy 
were described by ancient ^\Titers. There is no similar disease in animals. 
Paresis in cattle, which was thought to resemble eclampsia, always occurs 
postpartum and is associated with weakness and paralysis rather than con- 
vulsions. The paresis seems to be in some way connected with the onset of 
lactation; strangely, in some instances, injection of air into the udders rcheves 
the condition. 

Incidence. — ^The incidence of eclampsia varies in different localities and 
different countries. It is more common in cold than in tropical countries, 
although it occurs in southern states of the United States as frequently as in 
northern states. Hinselmann stated that the incidence of eclampsia is 
lower in Germany than in England; Germany, with a population of 60,000,000 
has 2484 cases yearly, whereas England, \rith a population of 40,000,000, 
has 2800 cases yearly, Dublin has a lower incidence than London, and 
Glasgow a higher incidence than London. Various observers have felt that 
seasons or the weather influence the frequency of occurrence. Davis and 
Harrar noted a greater number in the New York Lying-In Hospital in April, 
Zinsser found more in the spring or autumn, associated mth sudden change 
in the weather or drop in temperature; Hinselmann, Seitz, and others noted 
a lessened incidence of eclampsia in Germany during the World War. This 
was said to be due to the restriction of protein and fat in the diet as a result 
of the blockage against foodstuffs. 

Hinselmann stated that eclampsia occurred once in sixty-eight deliveries 
of primigravidas and once in 4000 deliveries in multigravidas. Griefenstein 
reported 212 cases of eclampsia in 20,000 deliveries in Bonn, an incidence 
of one case of eclampsia in ninety-eight deliveries. The frequency of recur- 
rence of eclamptic attacks is not great. Laun, in 1928, re\dewed the litera- 
ture and stated that the percentage of recurrence of eclampsia is between 
1.5 and 8 per cent. Schmechel reported 238 cases of eclampsia in 27,430 
deliveries, or one in every 115 deliveries. Eighty-three of the 238 patients 
experienced subsequent pregnancies, thirty-three or 40 per cent of whom had 
eclamptic symptoms, and fifteen or 18 per cent had eclampsia. Schmechel 
quoted Zangemeister as reporting recurrence in 12 per cent of 40 cases. 
Griefenstein noted that of 78 patients with eclampsia who subsequently 
became pregnant, two had recurrence of eclampsia, an incidence of 2.6 per 
cent. 

Causes.- Obstetrical literature is replete TOth h3qDotheses of the cause of 
preeclamptic toxemia and eclampsia but no generally accepted one has been 
produced. Certain cUrucal and pathologic observations must be satis- 
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by a male physician. In his Euloghm on Dr. Shippen, Caspar Wistar gives 
fveiy clear picture of the prejudice nith which male practitioners of mid- 
wiferj’- were confronted; 

“It ivas only when something verj- jmport.mt was to he done, that they (male prac- 
titioner) were rLorted to-and, very often, when too late Tins was altogether tl,c effect 
of prejudice, and not of necessity, for several of the med.c.al gentlemen were accoucheurs- 
and our late worthy president. Doctor Redman, had been declared, by Doctor Bond, to 
be the best obstetrical practitioner he had ever knomi — yet, he attended \crj fev natural 
labours By Shippen this prejudice was so done away, that in the course of ten \c.ars lie 
became ven- fully employed. He also taught midwiferj-. Prior m the revolution, he seems 
to have bad a distinct class of students in this branch: . . ” 


On September 17, 1785, WilHam SWppen, Jr._ chosen professor of 
anatomy and surgerj^ in the College of Philadelphia. He continue^ his jee- 
tures on anatomy, wliich were uninterrupted until the winter ^of 1/75-1/76, 
w^hen they ^vere suspended because of the Revolution. In 177/ he succeeded 
John Morgan^ (1735-1789) as Director-General of the hledical Department 
of the Army. Charges were preferred against him for his conduct Avhile in 
office, but be w^as acquitted by court-martial in 1780 and reappointed Director 
two months later. He resigned in 1781. 

Sliippen is described as a brilliant lecturer, a man of polished manners and 
remarkable judgment in selecting what was pertinent in elucidating a prin- 
ciple. John W. Francis in the preface to liis edition of Denman’s An Iniro- 
dudion to the Pradice of Midwifery 


'The late Dr. William Shippen of Philadelphia, has the honour of ha^^ng been the 
first public teacher of midwifery’ in the United States. Wliile in Europe, he enjoyed the 
high advantage of the direct instruction of Dr. William Hunter, and on his return to his 
native country, was chosen professor of anatomy in the medical school of Pennsylvania. 
His lectures on obstetrics, like his course of instruction on anatomy and surgciy*, evinced 
profound knowledge of his subject, consunmiate ability, and unrivalled command over his 
auditory. Dr. Shippen’s first course of midwifeiy' was delivered in 1702.”^ 


The efforts of Shippen bore fruit in that the private ^aidwifer}’' course 
wdiich he inaugurated was continued long after the estabbshment of the chair 
of midwifery’' in the medical department of the University of Pennsylvania. 
For many^ y^ears following the appointment of a professor of midwifery^ the 
course was not required for graduation,^ and many students preferred to 
take the extramural course without attendance upon the lectures of the 
regularly constituted professor in the university^. Extramural instruction 
in anatonw was continued for many’’ years and follow'ed in conception the 


1 John Morgan was appointed Director-General of the Medical Corps in October, 1775, 
succeeding Benjamin Church (l^ 34—17^6) who had been dishonorablv discharged for trea- 
MU. ^Morgan set himself to bring order out of chaos, but largely due to the jealousv and 
nmibordination of his regimental officers he was dismissed from tlie post in October 1776. 
Morgan was one of the most distinguished of the early American physicians and the prin- 
cipal founder of what was to become the medical department of the Universitv of Pennsvl- 
vama. His essay on medical education is a classic. 

- New York, 1821. 

! ^ previously, this date is probably erroneous, 
until SlsXftli Frank Woodburj- (loo. cit.) note that: “It was not, liowever, 

nt o?LSS4 bv Mly recognized the standing of this depart! 
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John Bard had received as good an apprentice training as the early colo- 
nies afforded. At an early age he was apprenticed to John^Keaisle} (168o 
1772) of Philadelphia nath whom he spent seven years. 


He began practice 


in Pliiladelphia and soon married a niece of IMm. Kimmlpy. ABcr a few jea 
of practice in Philadelphia, he w'as persuaded by Benjamin Franklin to le- 
move to New York City because of the recent depletion of the ranks of the 
medical profession there by yellow fever. Ho became acquainted w'lth I eter 
i\Iiddteton= (d 1781) wdio was the acknowledged leader of the profession m 
New York and assisted Middleton in one of the earliest anatomical_ dissec- 
tions (about 1750) in which the blood vessels rvere injected and the dissected 
cadaver preserved for the instruction of medical apprentices. Bard was one 
of the most distinguished of the early phj'sicians. 

Another interesting case of extra-uterine pregnancy occurred in the prac- 
tice of William Baynham (1749-1814), a son of Dr. John Bajmham of Caroline 
County, Virginia. Bajmham wmnt to London in 1^69 where he spent sixteen 
years in the study and practice of anatomy and surgery, ultimately sermng 
as assistant to Air. Joseph Else= (d. 1780), surgeon to St. Thomas's Hospital. 
On the death of Air. Else (1780), Bajmham was an unsuccessful applicant for 
the vacancy thus created, the post going to Henry Cline^ (1750-1827). In 
spite of liis London success, which was notable, Bajmham returned to Vir- 
ginia in 1785 and settled in Essex County, where he practiced until his death. 
He was without doubt the best trained surgeon and obstetrician in anj’ of 
the states of the new'born American union and was ranked as a worthj’^ con- 
temporarj^ of PhiUp Syng Phj'sick^ (1768-1837). Unfortunatelj’’, Bajmham 
w’as not connected with a teacliing facultj’ in a center of medical education. 
Had he been so associated it is probable that he would have acquired bj'^ 
virtue of his training and abilitj’' preeminent rank in American surgerj". 

Bajmhain’s report on extra-uterine pregnanej'' appeared in 1809 in the 
Xcw York YIedical and Philosophical Journal and Peview (vol. i) and was one 
of the earliest accounts of tlus condition. His first case was that of a woman 
who consulted him in 1786 wath the histoiy that several j'cars before she had 
been pregnant and at full term; that labor supervened but without effect 
and after a few hours she became conscious that the cliild was dead. No 
interference was attempted. For approximately a jmar subsequent to this 

1 Jolm Kearsley came to Philadelphia from England about 1711. He took a prom- 
inent part in public affaire, established a large medical practice and as a result of his design 
for Clu-ist Church in Philadelphia acquired some reputation as an .architect. 

= Peter Middleton studied at St. Andrews Univenity. After coming to Now York 
he assisted in the org.anization of the mcdic.al fac\dtv <4 lijng’s College and served .as pro- 
fessor of pathology and physiology from 1767 to 1', . of chemistry and materia mcdica 
from 1( /0-1/76: and w.as a governor of the college. 1770-1780. 

’Joseph Else was elected a fellow of the Royal Society in 177S; w.as surgeon to St. 
Thomas s Hospit.al, and a member of the Roy.al xlcadcmv of Surgery of Paris Many of 
lus essays were collected after his de.ath and publi.shed by George Vaux in 1728. In this 
collection lus essay on the cure of hydrocele is of special interest 

Hosnifal“i“m' ™ St. Thomas’s 

xiospitai, and was surgeon from 17S4-1S11 

at GuS SurgerV,” served one year .as house-surgeon 

He ^ ^ Loudon was elected to the Royal College of Surgeons 
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mole cannot be explained by the hypotheses which depend on the idea either 
of interagglutination or of anaphylaxis. 

Placental autolysis has been offered by Young as the cause of eclampsia. 
He has expressed the belief that infarct of the placenta results in placental 
degeneration, and that poisons from destroyed placental cells enter the 
maternal circulation and produce autolysis of the liver and other cells, these 
broken-down cells producing toxemia of pregnancy. According to his theory 
all cases of eclampsia are caused by placental infarction, even though changes 
in the placenta may be too slight to be observed through the microscope. 
Gessner and others have called attention to the frequent occurrence of 
placental infarcts in cases in which chronic nephritis occurs and have noted 
that this condition is seldom associated with true eclampsia. Gessner also 
has called attention to the similarity of the placenta of woman to that of 
many animals and has pointed out that eclampsia does not occur in animals. 
Numerous studies and experiments have been made on the functions of the 
placenta, its circulation, and its secretion, but no undisputed hypothesis 
concerning its relationship to eclampsia has been evolved. FitzGibbon has 
stated that laboratory demonstrations of the presence of a toxin in the 
placenta of animals and in other tissues have invariably been proved to be 
fallacious. 

Several of the most outstanding hypotheses that eclampsia is due to 
physiologic chemical changes in the body are as follows: 

Zangemeister in 1903 reiterated the opinion which was suggested by 
Traube and Rosenstein, in 1864, that eclamptic convulsions are due to cere- 
bral anemia caused by edema which affects the brain as well as other bodily 
tissues. Wieloch has agreed with Zangemeister that some process causes 
the smaller blood vessels to become permeable to fluid, allowing edema to 
develop. Harding and Van Wyck have revived the hypothesis that excessive 
intake of sodium chloride is a potent factor in the development of toxemia 
of the later months of pregnancy. They have expressed the opinion that 
accumulation of sodium chloride may or may not be preceded or accom- 
panied by retention of water. Hofbauer found that acute histamine poisoning 
of carnivora produces changes in the liver and kidneys resembling those of 
eclampsia. He suggested that the lesions of eclampsia might be produced 
by absorption of similar products from broken-down cells of placental ecto- 
derm. Dieckman produced partial thrombosis and central necrosis of the 
liver by injection into the portal vein of tissue fibrinogen, accompanied by 
injection of the same substance into the peripheral circulation. He deduced 
that the lesions of eclampsia could be produced by the thrombotic action of 
substances entering the portal cii'culation from the intestine. Under normal 
conditions he said, these substances are neutralized or broken up in the 
portal vein by proteolytic enzymes which, during pregnancy, are not so 
readily available, for they are used up to take care of placental elements 
constantly entering the general circulation. He quoted Mills to the effect 
that the clotting time of the blood is shortened by ingestion of proteins, 
and he conjectured that this explains why limiting intake of protein in the 
last months of pregnancy, and good intestinal elimination, have been so 
effective in reducing the incidence of eclampsia. 

Following several years’ study of serial determinations of blood sugar in 
eclampsia, Titus and his co-workers suggested the hypothesis that hypo- 

VOL. I — 66 
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may develop or other untoward reactions may appear. IMuscular irritability 
and twitching may follow too great loss of chlorides from the tissue. Bene- 
ficial effect has been noted, and no harmful results have followed the use of 
2000 to 3000 cc. of 10 per cent glucose in 0.6 per cent saline solution daily 
over a period of several days. If sugar appeam in the urine the use of solu- 
tion of glucose is temporarily discontinued, but no untoward effects have 
been noted from temporary hyperglycemia, for the e.vcess promptly is e.K- 
creted in the urine. Of course, before dextrose is used the possibility of 
diabetic coma should be ruled out by examination of the blood and urine 
made as an emergency. We have used insulin in doses of 10 units directly 
after, or rath, injection of 100 Gm. of dextrose. The effect apparently has 
not been more favorable than when dextrose has been used alone, but this 
may be due to the relatively small doses used as compared with those used by 
Stander‘-‘ and Miller. 

Magnesium sulphate in doses of 10 cc. of a 25 per cent solution may be 
given intramuscularly, or 20 cc. of 10 per cent solution intravenously. Mono 
should be used if the carbon dioxide combining power of the blood is less than 
20 volumes per cent, or if the patient is in coma. On our maternity service 
magnesium sulphate has been given by both of the routes mentioned, but in 
the last few years its use intravenously has been discontinued, and when 
given intramuscularly it is always as an adjunct to intravenous administra- 
tion of dextz-ose. Reports indicate that solution of magnesium sulphate is 
of distinct value in preeclamptic toxemia and in eclampsia, when dextrose 
is not used or is not available. However, de.xtrose usuali}' will relieve acidosis, 
and Mann and his co-workers have shown its value as a sparer of the liver, 
neither of which effects may be attributed to magnesium sulphate. 

Dming convulsions the patient’s tongue is protected from laceration by 
a padded mouth gag. The room is quiet, and darkened, and a mu-se is in 
constant attendance. Cyanosis, especially if marked, is combated bj-- in- 
halation of 5 per cent carbon dioxide in oxygen. This is also indicated in 
pulmonary edema. If dextrose given intravenously fails to control acidosis 
solution of sodium bicarbonate, 5 per cent, as advised by Wilson, may be 
used. If sedative substances fail to control convulsions, ether given by 
inhalation or by colon, or ethylene and oxygen given by inhalation may prove 
of temporary value. Anesthesia by nitrous oxide and oxygen raises blood 
pressure and is contraindicated, as is cliloroform on account of the hepatic 
injui-y it may produce. Stander*=i has warned against the use of any anes- 
thetic by inhalation in severe preeclamptic toxemia or eclampsia. 

When the convulsions have been controlled, subsequent treatment de- 
pends on several conditions. With the cessation of con\udsions there may 
be improvement in other symptoms, and convulsions may not recur. Under 
such favorable conditions, if the fetus is hving, and is below the period of 
viability, the patient may be carried along sometimes even to term. Fol- 
lowing this primary improvement, convulsions may recur hours or days 
later. Warning of this is usually given by rise in blood pressme, more marked 
changes in the ocular fundi, persistence or even increase of albuminmaa and 
development of acidosis. ' 

When such symptoms indicate impending recurrence of convulsions or 
during a remission in severe cases or in less severe cases when symptoms’ are 
becoming less favorable, many obstetricians follorang modified conservative 
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fPhiladelphia, 1831) Alfred-Armand-Louis-Marie Velpeau (1795- 
] 867) EuLntalj Treatise on Midxoifery. Aleigs also called particular atten- 
tion to sudden death post partum, attributing this untoward circumstance 

to the formation of a thrombus in the right auricle. 

"WTierever the powerful influence of Jefferson Medical School and the 
Medical Faculty of the University of Pennsylvania was felt the teachings of 
Meigs and Hodge dominated. Neither can be said to have added much to 
the science of midwifery, although Hodge's contributions to a clearer under- 
standing of the parturient canal constituted a real advance. 

Formal instruction in midwiferj^ in New York began in 1767 with the or- 
ganization of a faculty of medicine under the auspices of King's College, and 
John Van Brugh Tennent (1737-1770) was appointed professor of obstetrics. 
His associates in the newly organized faculty were Samuel Glossy,^ professor 
of anatomy; John Jones^ (1729-1791), surgery; Peter Middleton, physiology 
and anatomy; James Smith, ^ chemistry and materia medica; and Samuel 
Bard, the practice of physic. Tennent was born in Bucks County, Pennsyl- 
vania, and after graduating from the College of New Jersey (Princeton), 
pursued liis medical studies in Edinburgh where he was graduated in 1764. 
Tennent no doubt pursued the study of midwifery in London because at that 
time only slight attention was given to the teaching of clinical midwifery in 
Edinburgh, At any rate he must have spent considerable time in study in 
London for before he left England he was made a member of the Royal So- 
ciety. Shortly after the organization of the medical faculty of King's College, 
Tennent developed signs of pulmonary tuberculosis and went to the West 
Indies, where his death occurred in 1770 following an attack of yellow fever. 

The second professor of midwifery in King's College, Samuel Bard (1742- 
1821) (Fig. 68), was appointed in 1770. He was born in Philadelphia April 1, 
1742, the son of Dr. John Bard. His mother was a niece of Dr. John Kearsley 
of Philadelphia, who had functioned as the medical preceptor of his father. 
Bard's preliminary^ education was secured in a private grammar school and at 
the age of fourteen he entered King's College, at the same time gi^ring some 
attention to medical studies under the direction of his father. In the autumn 
of 1760 he sailed for Europe and reached London in the early summer of 1761, 
subsequent to a sbc months' imprisonment at the hands of the French, the 
vessel on which he left America haiung been captured by a French privateer. 


^ Alfred- Armand-Louis-IVIarie Velpeau succeeded Alexis Boyer (1757-1833) as pro- 
fessor of surgery^ at the Charit6, but he devoted himself to midwifery as well as surgery. 

' Samuel Glossy was bom in Ireland and graduated from Dublin University. Before 
coming to America he had published in 1853 Observaiions on some of ike Diseases of the parts 
of the human body. He retmned to Ireland at the outbreak of the Bevolution. 

2 John Jones w^ born in Jamaica, Long Island. After serving his medical apprentice- 
Cadwalader he w^ent to London where he studied under WiUiam Hunter 
Colm Mackenzie and Percivall Pott (1714-1788). He later journeyed to France where he 
paid particular attention to anatomy and surgerJ^ He received his M. D. from Rheims. 
/ tor spending .some time at Leyden and Edinburgh he returned to New York to begin 
practice as a surgeon. Tliacher says he performed the first lithotomy in New York City 

'‘w of the medical 

aepartment Of the army. He moved to Philadelphia in 1780 where he was annointed 

''''''' '’f the College of Phys^ 

’ James Smith received his M. D. from Leyden. 
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fetus. Unless disproportion, or, rarely a firm, undilated cervix indicates the 
advisability of cesarean section, the patient is given pentobarbital sodium or 
sodium iso-amylethyl barbiturate (sodium amytal), 6 or 9 grains (0.4 or 0.6 
Gm.) intravenously. In the limited number of cases in which we have 
observed the effects of these drugs, there has been cessation of convulsions. 
Evidence of acidosis should be treated as previously described. Intrapartum 
eclampsia is shortened b}'' delivery, and ordinarily no further convulsions 
occur after birth of the child. Blood pressure is decidedly reduced and out- 
put of urine is increased. Maternal and fetal mortality are less than in 
prepartum eclampsia. 

The occurrence of postpartum eclampsia is one of the strongest argu- 
ments against radical measures, for it proves that emptying the uterus may 
not stop or prevent convulsions. Any case of severe preeclamptic toxemia 
is a potential case of eclampsia for twenty-four to fort3’'-eight hours after 
delivery^ and sedative and other measures are continued for several days. 
Almost as a routine in cases of hypertension, morphine, ^ to grain (0.01 to 
0.016 Gm.), in 2 cc. of 25 per cent solution of magnesium sulphate is given 
intramuscularly soon after labor. 

Although most patients with eclampsia improve immediately after 
delivery, care must be taken in diet, elimination, and avoidance of factom 
irritating to the nervous system. The diet low in protein is continued while 
the patient is in the hospital, salt is added to the food when edema has dis- 
appeared, and fluid is usually given freely. The output of urine is measured, 
for occasionally there is partial or complete suppression of urine after the 
convulsions have ceased. In such cases, fluids should be given guardedly, 
for the anuria may be due to such acute congestion of the kidney that the 
glomeruli cannot function. In such rare instances the operation of renal 
decapsulation advised b}^ Harrison and Edebohls may be indicated. The 
blood of the patient who has eclampsia should be examined after deliver}*', 
for there may be an unsuspected increase in retention of non protein nitrogen. 

Readings of blood pressure and output of urine arc recorded daily, .:1s a 
general rule the patient should be kept in bed until the systolic blood pressure 
has dropped to less than 140 mm. or until the albuminuria is reduced to 
grade 2, if possible. When the blood pressure is not practically normal 
within two Aveeks, and when albumin graded 2 is found in the urine after 
two weeivs, the development of chronic nephritis is suspected. There should 
be a follow-up plan of reexamination of these patients for at least a year post- 
partum, such as that in operation at the Boston Lying-in Hospital, us de- 
sciibed by Berman. Such careful observation will enable the physician to 
diagno^ many cases of more or less severe chronic nephritis which have been 
ighted up during pregnane}*', or which have developed subsequent to 
preeclamptic toxemia or eclampsia. 
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in ,}.c Tuin.^orHon^ of (he Ohio Stale Medical Society for 1854 a careful reading 

Li h.ncc cnnckuled tkat Wright's method did not involve the use of bo h 
h-iui- Hiclc« subsequentlv restated his position and gave Wnght full credit 
f.'.r liimanual cepiialic version although stating correctly that he (Hicks) 
carried the procedure much further by causing the head to engage through 
pre-lire on tlic breech and apphdng the method as well to podalic version. 
Hicks says: 


‘•Pv if-; mean-: one can make a complete podalic pre.sentation out of a cephalic, with 
f.nlv OIK- or two fmeer* in the os uteri, and this with a precision and security which leaves 
lift'lo more to he de-ired. I think I am not exceeding my rights, when I claim that till 1 
first the plan in 1800, no one clhe had done so.” 


In the American Journal of Obstdrics (vol. xii) for 1879, Dr. Hicks pub- 
lished a coinniunication entitled On Coiiibincd External and Internal Version 
(f the Fetue in Ulcro in which he says: 


“I Inive already . . . made some remarks . . . , for the purpose of ad- 

miitm- fir>tly that, so far as the ease of rephalic version was concerned, Dr. Wright had 
titr of pnonty in the recommendation of the use of the external hand to press the 
tif the feUi^ to tlio fundus uteri; or, in his o^\’n words, 'to dislodge the breech,' 'to 
the rontaet and perhap- diminish the force of adhesion'; and secondly, with the view 
m! I Liimma a place for myself as an independent discoverer of this method of cephalic 
aii<i aho the priority of a nnieli greater advance, namely, complete as well as par- 
tial (‘(‘ijiialu' ver>ion. by the use of the liand outside and inside the womb.” 


it -fH^rns ]}crfocily clear tliat Wright is entitled to priority in de^^sing a method 
of birnanually converting a shoulder into a cephalic presentation, and America 
<d)-tetricians have claimed for W'right^s description all that Braxton Hicks 
cbnvc to attrilnite to his method of bimanual version, published nearly'' ten 
year.- later. ♦Subsequently Richard A. F. Penrose (1827-1908) of Philadelphia 
described cephalic version in shoulder presentations in 1855^ with apparently 
no knowledge of Wright’s earlier publication, Penrose was professor of mid- 
wifen* and diseases of women and children in the University of Pennsylvania 
troiu 1SG3 to 1SS9 and is described as a brilliant teacher whose chief reliance 
v;us upon manikin demonstrations. 

AnicTican physicians played a stellar role in the development of the science 
of Lwnccology and our vary familiarity with the names of Ephraim AIcDowell, 
.1. Marion Sims, Rol>ert Battey, Nathan Bozeman (1825-1905) and many 
oriiers attests the importance of their contributions. To catalogue the ad- 
vancer made by American physicians and surgeons in tliis field would prove 
.a welhnieh impossible task. Alention, however, must be made of a few of 
the “lamimarks” that have illumined tlie pathway to modem procedures. 

In the voar ISOO. Danville, Kentucky,"* was a “far-crj'” from the centers 
m medical leanung and yet in that year there was performed in Damille, 
r 1’ "• an epoch-making surgical operation unrivaUed in boldness. 

Ephraim McDowell (1 / D-IS.30) (Fig. 72), the surgeon, was thirty-eight years 
«.f age and the leading surgeon and physician west of the Allegheides ^His 
medical training was that of the Edinburgh school, where his preceptor Dr. 
mnpircjE of Maunton. \irginia, had graduated and where in 1793-1794 
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’ In IMK) Mercer County, now Boyle County. 
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The benign tumors, which, fortunately, are much more common than the 
malignant, may produce complications which require the highest degree of 
obstetrical judgment in order to conserve the best interest of both mother 
and child. 

As prenatal care becomes more common these lesions should be recognized 
earlier in pregnancy. 

Fibroids. — The most common pelvic tumor which is found in pregnancy 
is the uterine fibroid. These tumors are usuallj’- contemporaneous with the 
child-bearing period and they arc so common that the obstetrician is on the 
lookout for them. Some observers state that 40 per cent of all women have 
fibroids. Litzenberg believes that cases of fibroid associated with pregnancy, 
with or without complications, appro.ximate 50 per cent. Graves states that 
uterine myomata occur \vith extraordinary frequency. 

Notwithstanding their frequency, small uterine fibroids do not usually 
interfere with fertility, with the continuation of pregnancy, or with labor. 

Curtis succinctly states: “With fibroids pregnancy may not occur; the 
most frequent disturbances, however, are interference with development of, 
and delivery of the fetus, rather than the prevention of conception.” This 
author believes that uterine fibroids are less important in the prevention 
of conception than in producing sterility after conception has occurred, due 
to interference with the development of the fetus. However, all are agreed 
that these tumors do interfere somewhat with nidation by disturbing the 
structure and the circulation of the endometrium. 

Polak, in a detailed and excellent article on this subject, stated that, in 
his series, 21 per cent of pregnancies wnth fibroid uteri terminated in abortion 
or premature labor, and he believed that obstetrical complications are from 
four to six times more common in uterine myoma than in the average case; 
he felt that the usual statement that fibroids associated with pregnancy are 
more or less harmless, should be corrected. 

Kosmak and others state that fibroids produce irregular bleeding and 
sepsis during pregnancy and after labor. 

From a review of the literature, and from the author’s own observation, 
it is evident that there are two extreme views concerning the gravity and 
significance of uterine fibroids complicating pregnancy; some authors regard 
this association with a great deal of apprehension, while others feel that the 
harmful effects are almost negligible. The author does not believe that either 
extreme is correct but assumes a somewhat middle ground on the subject. 
He would, however, urge most painstaking prenatal observation and most 
careful attention during labor and immediately following it, in all cases where 
the fibroids are of clinical importance. 

The importance of the bearing of fibroids on pregnancy and labor depends 
upon both the size and location of the tumors in the uterus. Most subserous 
growths, unless large and lying low in the pelvis, may be disregarded, while 
the interstitial form and the submucous forms have a tendency to produce 
hemorrhage and induce abortion. 

Careful prenatal observation is the keynote of the management of uterine 
fibroids complicating pregnancy. In every instance the obstetrician must 
appreciate the possibility of abortion, miscarriage, premature delivery, diffi- 
cult labor, postpartum hemorrhage, and puerperal complications. Notwith- 
standing these possibilities all obstetricians of experience have observed 
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Sely a^crSd to\^.eric.B gynecology, yet, as Emmet says: 

, , 1 4.1 « xx^h\oh hn described in tbe remarkable paper 

Relative to his own contributions, Emiriet sa5's: 



Fig. 75. — Thomas Addis Emmet. From The Birthday Ditmer to ThoJuas Addis Emmetj 
M. D., LL. D., f/u'C7i by his Professional Friends at Ddmo^n'ro’s, iVcio For/:, May 20, 1005. 
New York, 1905. 

^^Much good was accomplished by demonstrating the existence of lacerated cervdx 
and the close relation of the injiirj’ to epithelioma, if it be not the actual cause. The op- 
eration for repair filled an important place, but a still greater advance was made on showing 
the greater necessity for amputation, when it was discovered by me that in many cases the 
character of the lesion had become changed owing to the use of aseptic midwifery. Yet, 
it is difficult to determine if the good which has been obtained under all favorable circum- 
stances counterbalances the evil from the great abuse which has existed from operating 
unnecessarily, as well as from neglect on the other hand where an ojjcrativc procedure 
should have been employed. The discovery of this injury' and operation gave me a world- 
wide reputation, and yet I have never been satisfied. From some unexplainable cause the 
profession at large has never mastered the subject in detail sufficiently to enable the good 
derived to compensate for the amount of injury resulting from ignorance or want of dex- 
terity.” 

From a perusal of a number of personal letters from Emmet,^ it is clear that 

'In library of Northwestern University liledical School. 
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Adenocarcinoma of the uterus usually occurs after the climacteric but 
there are a few cases in which it accompanies pregnancy. Some authorities 
have considered pregnancy a cause of adenocarcinoma of the uterus, but 
Cullen reports 19 cases in which 52 per cent had never been pregnant. Sarwey, 
quoted by Schumann, states that it is unthinkable that carcinoma of the 
fundus can coexist with pregnancy and states that the development of the 
ovum in the uterine cavity, the seat of carcinomatous degeneration, is 
impossible. 

Schiunann reviewed the Hteratm-e concerning the coexistence of carcinoma 
of the fundus uteri in pregnancy and reports a case of a woman, age forty- 
three years, para 10, in whom a provisional diagnosis of carcinoma of the 
fundus was made. The patient was lightly curetted and a pathologic diag- 
nosis of adenocarcinoma was made. A panhysterectomy was performed and 
the uterus was found to contain a two and a half months’ embiyo with an 
unruptured sac. 

The VTiter has observed a few cases of adenocarcinoma in women of 
child-bearing age, but has never observed pregnancy wth this complication. 
However, he can see no reason why nidation should not occur in the presence 
of this lesion. 

Carcinoma of the vagina and carcinoma of the vulva are rare complica- 
tions of pregnancy. In the presence of these neoplasms every effort should 
be made to conserve the life of the fetus. 

Summary. — Of all tumors of the female genitalia which complicate preg- 
nancy, uterine fibi’oids constitute by far the greatest number. 

Uterine fibroids of clinical importance may produce abortion, miscar- 
riage, premature labor, obstruction of laboi', and postpartum hemorrhage, and 
surgical intervention may be required. 

Ovarian tumors of benign character present essentially the same mechanical 
problems during pregnancy as do uterine fibroids. 

Benign genital neoplasms, in the majority of cases, do not produce serious 
complications in pregnancy, although they require painstaking prenatal obser- 
vation by the obstetrician during the entire period of gestation. 

Malignant tumors of the female genitalia complicating pregnancy are of 
extreme maternal gravity. The fetal mortality is high. 

INFECTIONS 

When the obstetrician considers the part infection plays in the production 
of infertility, and adds to that the disturbances that are produced dm’ing 
pregnancy and the puerperium by the infectious organisms which invade the 
genital tract, he must reafize the calamitous role which infection plays in the 
life of the woman who desires to bear children. 

A few years ago the author reviewed statistics in an attempt to ascertain 
what percentage of female sterility is due to tubal obstruction of infectious 
origin. These statistics, while somewhat conflicting, indicate that tubal dis- 
ease alone causes about 50 per cent of aU female sterility. Funck-Brentano 
states that gonorrhea is the great white plague that keeps up insidiously the 
extermination of the human race. Norris says that gonorrhea is the most 
potent factor in the production of race suicide, and, through sterilization and 
abortion does more to depopulate the countiy than any othei cause. Bolak 
wrote that when a man once has a chronic posterior urethritis he is never 
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cured of his infection and under the excitation of coitus he may infect the 
cervix. The author is impelled to remind the obstetrician that 20 per cent 
of all blindness of the world is due to gonorrhea and that “in passage through 
the infected maternal parts the child undergoes a veritable baptism of viru- 
lence^^ (ilorrow). 

The usual pathologic organisms found in the female genitalia during 
pregnancy are well recognized. The gonococcus, the Bacillus coli communis, 
the'streptococcus, the staphylococcus, and the tubercle bacillus are mentioned 
in the probable order of their importance. Louise jMcHroy states that the 
most common infection during pregnancy is with Bacillus coli and she warns 
the obstetrician not to ignore urinar}- sjunptoms during pregnancy. 

In addition to the above-named organisms, there are others which are 
associated with the contagious diseases, such as diphtheria and measles and, 
particularly, those due to the streptococcus, such as scarlet fever, erysipelas, 
and septic sore throat. 

Recently the w'riter sa^v in consultation a woman who died from puerperal 
infection five days after the birth of her child. There is every^ reason to 
believe that this infection had its origin in a streptococcic sore throat from 
which she was recovering just before delivery, 

A few^ cases of actinomycosis of the genitalia complicating pregnancy have 
been reported. The wTiter desires to caU attention to the presence of para- 
sitic infections of the vaginal canal, Avhich occur quite frequentl 3 ^ during 
pregnane}^ and w^hich produce a considerable degree of discomfort and often- 
times an intractable leukorrhea. These infections are not generally’’ recog- 
nized and are therefore not treated. The author refers particularly to 
vaginitis due to Trichomonas and to ilonilia. 

All infectious organisms gain entrance into the genitalia through either an 
exogenous or an endogenous route. Some of them, such as the gonococcus, are 
surface travelers, w^hile others gain entrance through the lymphatics and 
through the blood stream. It is important to remember that certain por- 
tions of the mucous membrane of the adult female genital tract are ver}" 
susceptible to infection, and hy reason of their histologic arrangement the 
infection is difficult to eradicate. For e.xample, Skene's tubules, Bartholin's 
ducts, and the cervical endometrium are very easily infected. 

On the other hand, other portions of the mucous lining of the genital tract 
are, for all practical purposes, immune to infection. Thus, the adult vaginal 
and endometrial mucosa are relativel^^ immune. DeLee, how’ever, states 
that during pregnane^’’, owing to the succulence of the tissues, gonorrhea 
attacks the %nilvar and vaginal epithelium. 

Endogenous infection dm’ing pregnancj’' ma^’' result from intestinal infec- 
tion, appendicitis, sore throat, or other foci, and may produce very serious 
consequences. 

Adnexal inflammation, while generally considered a rare complication of 
pregnancy, occurs quite frequentty, and is usually due to a lighting up of 
some latent infection w'hich has antedated the pregnancy, Gradl states that 
there are no cases of hematogenous infection of the adnexa reported during 
pregnancy and believes that the heightened protection of the tissues, notably 
the h>q)eremia, prevents inception and spread of the infection at that time. 

Leukorrhea is the commonest gynecological ailment and is, therefore, one 
of the commonest complications of pregnancy. One may state that prac- 
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that this infection bears a definite relation to puerperal morbidity. The 
writer and many other observers have noted that a considerable percentage 
of women harbor this organism without any clinical manifestations, except 
during pregnancy. JVXy associate has observed and treated a patient during 
her three pregnancies, in all of which she suffered severely from a Trichomonas 
vaginitis, while at other times she has had no symptoms whatever. 

The writer believes that the general profession is not aware of the impor- 
tance of this type of infection and, since his attention was called to it a few 
years ago, he routinely examines all pregnant patients for the presence of this 
parasite, where there is the slightest suspicion that it may be present. The 
primary symptom is a profuse, irritating, leukorrheal discharge which resists 
all ordinary methods of treatment. The vaginal canal and portio of the cer- 
vix are markedly congested and frequently present the papillary appearance 
suggestive of a strawberry. The discharge, which is usually of a yellowish 
color, may be quite copious and presents an “effervescence” which is believed 
to be due to a gas-forming organism that lives a parasitic existence on the 
trichomonad itself. 



Fig. 506. — Photograph of mobile trichomonas. (Bland, Wenrich, and Goldstein in Surg., 
Gyn., and Obst., December, 1931.) 


The diagnosis of this form of vaginitis can be readily verified by taking 
a drop of the secretion and mixing it tvith a few drops of normal salt solution 
and placing the mixture on a slide. Without staining the trichomonads may 
be distinctly seen under the microscope without difficulty; their character- 
istic motion, their change of shape, and other behavior render them easy of 
identification. 

It is the opinion of the writer that in every case of vaginal trichomoniasis 
the patient should be treated if marked symptoms manifest themselves. 
Treatment will tend to reheve the irritating leukorrhea and will, to some 
extent, safeguard from puerperal morbidity. The method of treatment is by 
no means satisfactoiy and, while many remedies have been used, the writer 
knows of no specific. 

At the present time the writer’s treatment is as follows: 

1. Careful cleansing of the entire vaginal mucous membrane ivith medi- 
cated soap after dilating the vagina with a wire speculum. 

2. Thorough drying of the vaginal canal by the use of hot air. 

3. Applying pyroligneous acid udth a nasal spray to the vaginal c-ina) 

4. Place carefully in the vagina a 4dnch bandage saturated with Lassar’s 
paste. 
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This treatment is given every third day during the acute stage of the 
infection. 

The home treatment consists in the administration at bedtime of a sup- 
pository containing picric acid, insei’ted into the vagina, followed the next 
morning with a vaginal douche consisting of mercury bichloride 1 : 4000. 

Monilia Vulvovaginitis. — The writer has encountered a form of vaginitis 
due to Monilia with sufficient frequency to make him beheve that the subject 
requires especial emphasis. 

Plass states that the presence of Monilia in the vaginal secretion of the 
pregnant woman offers a definite avenue for the development of oral thrush 
in the newborn, through direct or indirect contamination of the mouth. He 
has shown experimentally that pure cultures from Monilia, isolated from 
vaginal secretions, result in clinical thrush when placed in the mouths of 
newborn infants and it is possible to recover the organism from the lesions 





Fig. 507. — iMonilia. Oil immersion. 

thus produced. Plass further states that thus far experimental thrush has 
been developed only after the inoculation of one species of Monilia, namely, 
M. pinoyi, Castellani. Plass concludes that pregnancy and diabetes are defi- 
nitely predisposing factors in IVXonilia infection and states that delivery 
usually leads to complete relief. 

From the writer’s personal experience he would describe the clinical 
picture of this form of infection as a deep congestion of the vulva, frequently 
with excoriation, with intense vaginitis involving the entire vaginal mucosa, 
which is covered by patches of a mildly adherent white exudate, which re- 
sembles in color and consistency a thin variety of cottage cheese. The 
removal of this exudate frequently exposes bleeding areas. The discharge is 
at times quite profuse. All the patients that the writer has observed suffered 
considerably from pruritus. 

The treatment of this infection is not always satisfactory. Plass and 
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thialcs the hydatid degeneration is caused by the irritation of the villi by a 
previously existing endometritis. ^ 

Keller,®* on the other hand, believes the vesicular degeneration of the 
%nlli is inheient in the ovum and due to malformation of the blood vessels 
of the villi. Some doubt is tlu’own upon the etiologic character of the con- 
dition by the lirnited extent of the mole, which would be expected to involve 
most of the Anlli if inlierent in the ovum, while local areas of inflammation 
could account for the limitation. Whether the mole is cause or effect, the 
placental pathology can account for the faulty nutrition, the death of the 
embryo and the abortion. 

Trauma. — The common belief that trauma is a principal factor in abortion 
is hardly tenable for we know that the uterus will endure shocking traumatic 
insults TOthout aborting. Even after a large majority of surgical operations 
upon the pregnant woman, the uterus makes no attempt to expel its con- 
tents. The author has operated on many pregnant women with a negli- 
gible number of abortions. He once removed a veiy large bone hairpin from 
a three months’ pregnant uterus, by vaginal hysterotomy, followed by no 
attempt at abortion. Wliile trauma is an undoubted cause of abortion, its 
influence has been greatly overestimated. 

If the ovum be carefully examined in cases attributed to accidents, it 
will usually be found that death of the fetus antedated the trauma and that 
the real cause of the abortion was the condition that caused the death of 
the fetus. Trauma sufficient to rupture the membranes is an undoubted 
cause of abortion (Huntington®^). In most cases there must be something 
more fundamental than trauma, as is shown by the ease with which some 
women abort after the slightest shock, while others endure the grossest 
manipulations with impunity (Datnow^®). Abernethy^ could be certain of 
traumatic etiology in only 4 per cent and doubtful trauma in 20.8 per cent 
of his cases. 

That those uteri which abort so readily are highly irritable, is hardly a 
satisfying explanation when we recall the fundamental causes of abortion. 

Dietary Deficiencies. — The relation of dietary deficiencies, especially that 
of the vitamins to pregnancy, received a new impetus when Evans and Bishop^® 
discovered the so-called "antisterility vitamin E.” These authors and subse- 
quent observers found that vitamin E starvation caused death of the embryo 
with disintegration and absorption of the placenta, membranes, and decidual 
tissue. XJrner,®! summarizing the literature and his own work, epitomizes 
the influence of each vitamin and concludes that in animals, and possibly in 
women, all of them are necessary to the completion of gestation. (For 
details see Urner’s survey in Chapter XXI.) Jackson®®^' comprehensively 
reviews the status of dietaiy deficiencies. Bariy®® discovered that in rats 
starved eai’ly in pregnancy the fetus died and was absorbed. Macomber^®*® 
and Vignes®®“ both demonstrated that calcium deficiency caused fetal death 
and abortion. Because so many women with wasting diseases gave birth to- 
fully developed babies and for the reason that the American diet so gen- 
erally furnishes all the needed food constituents, including the vitamins, 
we are likely to minimize the probabilities of dietary deficiencies being 
factors in sterility and abortion. The subject should not be dismissed 
without further investigation of women as well as of animals. ^ As Urner 
says: "The value of a well-balanced diet should be emphasized during 
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or extvavasated urine dissects its way, other routes being closed through the 
strencth of fascial continuities and attacliments. 

The compartment contains the erectile or cavernous bodies of the clitoris 
and their investing muscles; in addition it is traversed by the vessels and 
nerves' (Fig. 81) which supply these structures, and by those which ultimately 
leav'e the space to reach the integument and the subcutaneous tissue of the 
labia. Through the compartment, in vertical direction and in the median 
plane, pass the terminal portions of the urinary and the genital tracts, par- 
tially subdmding the space into two. 

Erectile Tissue. — It has already been stated that the only portions of 
the clitoris visible when the labia are retracted are the small conical end of the 
glans and the short body, the latter noticeable only as a low vertical ridge 
in the integument covering the lower part of the s^nnphysis pubis. The other 
constituents of the erectile tissue, with then* investing musculature, are housed 
in the superficial perineal compartment and are brought into view only Avhen 
the deep layer of the superficial perineal fascia is removed (Fig. 81). The 
erectile bodies are composed of an intricate plexiform arrangement of vas- 
cular channels confined in definite masses by tough fibrous tunics. li^Tien 
incised, the cut surface displays channels in the form of cartties, and hence 
the tissue is referred to as cavernous. 

Together the cavernous or erectile bodies form the clitoris (Figs. 81 and 
82), and they are homologous, though in reduced and modified form, to the 
components of the penis in the male. The constituent parts of the female organ 
are the paired corpora cavernosa and the paired vestibular bulbs — ^the latter 
joined anteriorly to the glans. Each corpm cavernoswyi clitoridis corresponds 
to a corpus cavernosiwi penis in the male, but is much smaller; and, duplicat- 
ing the condition in the male, the two corpora cavernosa unite in front to 
foim the body of the clitoris (cor 2 ? 2 is clitoridis) and diverge behind as the crura 
(each a crus clitoridis). The vestibular bulb (hulbiis vestibidi) of either side 
corresponds developmentally to a lateral half of the urethral bulb {bidbus 
ureihralis of corpiis cavernosum urethrae) in the male, but uith the difference 
that the halves in the female remain separate and enclose the space of the 
A^estibule. 

The laterally placed corpora cavernosa, thi'ough their union anteriorly, 
foim the small unpaired cylindrical body of the clitoris. The body, which 
measures 2 to 3 cm. in length, is bent upon itself and tapers somewhat dis- 
tally, where it is covered by the glans. Although the two cavernous bars 
are enclosed in a dense fascial coat {fascia cliioridi.s^ some degree of separate- 
ness between the symmetrical halves is effected by the clitoridal * septum 
{sephan clitoridis). As the body of the clitoris hangs down in front of the 
pubic s 3 TOph 3 ^sis it is provided with a suspensoi*}^ ligament {lig. suspenwriwn 
cldondis) which passes upward from it to the symphysis and onto the anterior 
abdominal wall. Behind, the two corpora cavernosa become completely 
separate as the crura, and are attached to the inner aspect of the pubic 
arch, or, more specifically, to the rami of the ischium and the pubis. Each 
IS longer than the body, measuring about 4 cm. in length. ' 

ertremi J o'f'tbf the glans, which constitutes the free 

and a prepuce homologous male organ, a frenum 

prepuce (page 203). It is not, however, traversed by the urethra. 

^ Vessels and nerves] pages 238 to 250 . 



Thp pathology 

i£ ‘ff ia e.-,;t.“— ■• 

^neieioie, to fuUy under- 



-.a 

internal os uteri 

recall a abortion we must 

implantation and pJacentation, details o/which^ decidual formation and 

fnVifv.r ^^5 

When nidation occurs the ovum is for fi... . • 

decidua. During a similar period the viJU / wholly within thp 

and more firmly to the uterine waU u„tU thf“f" '’' ovum ml 

It IS self-evident that an abortion in anv of it “ completely formed 

tion will have a different meehamsm, pathtlol anTel- “f 

and chmeal picture and 



1096 


OBSTETRICS GYNEGOLOGV 


require different treatment. It would seem logical then to designate abor- 
tions as occurring in: 

1. The decidual stage, or early abortion, the first six weeks. 

2, The attachment stage, or intermediate abortion, the second six weeks. 

i! The placental stage, or late abortion, after complete placental forma- 
tion and before the twenty-eighth week. 

This classification immediately suggests what mechanism to expect, the 
pathologic conditions peculiar to each stage, the clinical course and the 
proper treatment. 



Fig. oOO. — Fir^st stage of abortion at three months showing beginning separation, of the 
placenta, upper portion still attached. 

^Mien the impregnated ovum burrows its way into the endometrium, 
decidua formation rapidly progresses, the villi erode the distended blood 
vessels, creating spaces in the decidua surrounding the ovum. It has no 
finn attachment to the uterus, being held chiefly by the enveloping decidua 
capsularis. This loose attachment explains why, in early abortion, the whole 
ovum, with its decidua, is so frcQuently expelled intact. Its union "with 
the decidua is so loose that it is not uncommon to encounter an expelled 
intact sac containing a tiny cmbrj'o. At other times a fetus is seen which 
has broken through its decidua-surrounded membranes, still attached by the 


“ " ^2- - 

«, ~a^ e„ ‘t:r " - 



acage ot abortion. The f 

““ “ «■» ~ 
frondosum are, together, araduallv ri^ i ■ 

i£r4untf S'S SileTer 

IS, on account of the firmer attanhrr. occm-s during this ’^tacr^ fu^^' 

ParfaUy fo^ed plaoenta to be left in t ^ 

t?ii tne whoJe ovncci 


1098 


OBSTETRICS AND GYNECOLOGY 


is apparently expelled. Not infrequently, the fetus is extruded and the entire 
amount of decidua or incompletely developed placenta remain attached to 
the uterus. 

After the third month, when the placenta is completely formed as a dis- 
crete organ, it increases in size by peripheral growth and becomes thicker. 
Abortion, occuring during this stage, resembles the clinical course of normal 
labor although the process is often greatly prolonged, especially the dilatation 
of the cervix. The placenta, while expelled intact, often requires more time 
than after nomal labor, because the stage has not been set by sufficiently 
strong contraction either to completely dilate the cer\dx or to readily sepa- 
rate and expel the placenta. In late abortion the complete ovum is rarely 
extruded intact. 

Tissue Pathology in Abortion . — The Embryo and Felus . — ^In early abortion 
the death of the embryo frequently antedates the expulsion by considerable 
time so it is usually found to be imdergoing regx*essive changes, such as 
necrosis, and even entire absorption. At this time the tissues of the fetus 
are not far from embryonic; therefore, with death due to failure of proper 
nutrition, they are in a state favoring absorption. As gestation advances, 
the tissues lose their embiyonic character. They have the benefit of good 
nutrition by establishment of the fetal circulation; consequently, abortion 
becomes less and less common as the complete formation of the placenta 
approaches. After placentation is complete, the embryo has become a fetus 
and has taken human form, firm functioning tissues have existed for some 
time and bones are present. Death of the fetus now results in a different 
pathologic process, the changes more nearly resembling those in adult tissues 
after death. General degeneration, maceration, and necrosis and decomposi- 
tion begin almost at once after fetal death, and these progress rapidI3^ 
Rupture of the membranes and the consequent invasion of putrefactive 
germs hasten maceration and decomposition until the fetus and placenta may 
become a stinking mass ^^dth very foul discharge. 

Syphilis, which is so commonl}’' the cause of fetal death in late abortion, 
hastens disintegration of all the tissues of the fetus. Even if no infection be 
present, the fetus undergoes regressive changes imtil it softens into a dark 
red, almost shapeless mass — fetus sanguinolentus. 

Very rarely aU the soft parts of the fetus may disappear by degeneration 
and resorption until only the skeleton remains. This process, skeletonization 
and deposition of salts in the fetus, known as lithopedion formation, is more 
often foimd in abdominal pregnancies and missed abortion. 

Decidua and Placenta , — In abortion, before the placenta is completely 
formed, when the decidua vera still covers the uterine walls, it is normal for 
decidua to be retained, but quite abnormal when parts of the amnion, chorion, 
villous clumps and trophoblastic masses I'emain. This causes irregular 
bleeding and subinvolution of the uterus. Remnants may be found in the 
uterus a long time after abortion. Ries found villi in the uterus after sixteen 

years. DeLee^^ placenta at ninth months and Playfair at 

eleven months. 

In early abortion the decidua usually degenerates, becomes liquefied and 
IS either absorbed or passes off as a discharge, or it may become infected 
and, especiaUy in criminaUy induced abortions, there results a purulent 
decidmtis, sometimes even a general sepsis. If portions of the decidua 
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remain attached and retain their nourishment, chronic deciduitis, of the 
hyperplastic or g andular or polypoid type, results. Whether the dwilitis 

IS primary, resulting from a previous endometritis, or follows abortim is 
controversiiil. 

dl/o/a- -When masses of chorion remain attached, they may become 
encapsulated by blood and fibrin, forming polypoid tumors, known as pla- 
cental polyps, which consist of well-preserved, living villi with proliferating 
chorionic epithelium. When the ovum is not immediately expelled, it may 
by a slow process of bleetling and coagulation, become encased in a large 
red blood clot called a blood mole. When fibrin covers the clot it is 
not red, but has more of the appearance of fiesh, hence its name — fleshy 
or carneous mole. When the mole has hematomata under the chorion, it 
has a nodular appearance and has received various designations; ovum 
tuberculosuni (Granville), tuberous subchorial hematomata, and hematoma 
mole (Taussig, Berryllart). Hydalidiform moles are also occasionally 
found. Streeter and Aleyer reported frequent hydatid degeneration of villi 
in abortion. (See INIi-ssed Abortion, p. 1105.) In all types of moles the 
embryo is found in various stages of degeneration and absorption, or entirely 
absent. 

Infarcts of the placenta are nearly always found, which is not surprising, 
for they occur in most normally functioning placentae, but in the placentae 
of abortion they arc frequently seen in unusual number, especially in neph- 
ritis, syphilis, and tuberculosis. Calcareous deposits are seldom found in 
abortions unless the products of conception arc retained for a long time. 
Inasmuch as syphilis is a very common cause of late abortion, we often find 
the typically larger syphilitic placenta, with its swollen clubbed villi, pro- 
liferated stroma and greatly reduced intervillous spaces. Endarteritis of 
the ve.sscls of the villi is also, though rarely, observed. 

SYMPTOMS AND DL\GNOSIS 

Bleeding and pain are the two outstanding symptoms of abortion, but 
these vary according to the period of gestation and the type threatened, 
imminent, inevitable, incomplete, infected, and missed abortion. When the 
patient is known to be pregnant, the diagnosis is usually made with ease by 
the symptoms. It may be quite difficult when gestation is doubtful. ^ A 
diilerential diagnosis must then be made between other conditions which 
cause bleeding and pain. The existence of gestation can generally be 
decided by determining the presence or ab.senco of the usual signs of preg- 
nancy. (See Chapter XX.) If the ovum be alive the modified Aschheim- 
Zondek test offers strong evidence. It is necessary to determine the stage 
of gestation and the clinical type, because correct treatment cannot othCT- 
wise be chosen. The period of pregnancy can usually be determined by tne 
history and the size of the uterus, unless the fetus died some time before 
symptoms of abortion began. Success will be measured by our atoiity to 
decide whether we are dealing with an early, intermediate, or late abortion 
A threatened abortion or imminent abortion can sometimes e aiies e . 
complete extrusion requires no treatment; an incomplete a or ion m 

""^TlStened Abortion.-One of the fine accomplishments of 
has been the saving of fetal lives by the early recognition and piompt 
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treatment of threatened abortion through the instruction of mothers to 
report whenever they have premonitory symptoms of abortion, notably 
backache, urinary frequency, colicky pains in the lower abdomen, blood- 
tino-ed mucus, actual bleeding or pain. The cervix is softened, but usually 
not'much dilated. If the fetus be aUve, the chances of saving it are famly 

good. . . ^ 1 u 

Imminent Abortion. — When the bleeding is profuse, the cramps approach 

the character of labor pains or the cervix is greatly softened and consider- 
ably dilated, the abortion becomes “imminent. Even ^vith these severe 
symptoms it is not impossible to save the pregnancy. Often when the case 
appears most hopeful, the abortion is inevitable because the fetus is dead. 
When in doubt, employ the Aschheim-Zondek test, which becomes negative 
when the ovum dies. Anxiety, useless effort and blood loss may thus be 
avoided. 

Inevitable Abortion. — When the membranes rupture and the amniotic 
fluid escapes, the abortion is always “inevitable,” but it may also be recog- 
nized as beyond control without escape of the liquor amnii, when the hemor- 
rhage remains profuse, the pains increase and the cervix continues to dilate 
in spite of treatment. 

Complete Abortion. — When the intact ovum is expelled, the abortion is 
said to be “complete.” In this event, bleeding and pain cease and the 
woman goes on to recovery. 

Incomplete Abortion. — The expulsion of the whole ovum with the decidua 
is much more likely to occur in the first six weeks of pregnancy, when the 
attachment is not yet firm. Rarely, even if the pregnancy is farther advanced, 
but the placenta not yet complete, the ovum may yet be expelled intact. 
Much more frequently the fetus is expelled and the secundines remain, in 
which case more or less bleeding persists until they are spontaneously ex- 
truded or are artificially removed. If, during this early period, only the sac 
covered with shaggy villi be extruded, the entire decidua then remains, but 
it is relatively scanty and will usually gradually escape in the lochia with little 
bleeding. However, when the fetus escapes, leaving nearly all the decidua 
still in the uterus, there may be considerable bleeding until the uterus suc- 
ceeds in its secondary expulsive efforts, or, on account of the amount of 
hemorrhage, artificial emptying of the uterus may be required. The diag- 
nosis may be made by examining the extruded portions to determine what 
may be left in the uterus, or by palpating the ovum or parts of it in the cervical 
canal. Expelled masses may be recognized as parts of the ovum by their 
arborescent appearance when floated in water. When macroscopical evi- 
dence fails the microscope will identify the villi by their unmistakable syn- 
cytium or decidua, the large cells crowded together in their typical mosaic 
pattern. By bimanual examination the uterus, except in early abortion, will 
be large and soft. If in doubt as to the contents of the uterus, one is justified 
in dilating the cervix and thoroughly exploring the cavity with the gloved 
finger, under anesthesia if necessary. 

Cervical Abortion.— The rather unusual freakish behavior of the cervix, 
when the external os resists dilatation, results in the retention of the ovum in 
the otherwise dilated cervix. This is termed “cervical abortion.” It is 
characterized by a very small or entirely undilated external os, while the rest 
of the cervix is bulged, accompanied by moderate, persistent bleeding. The 
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ing of tliG utci us, to w liicU opinion Roscnstoin wus driven by liis fatnl ensG, 
going so fui ns to ndvisc vngiiud hysterectomy in ecises of long standing. 

The author is thoroughly convinced, by his own limiiod experience and 
by a study of the literature from 1S7S to 1932, that missed abortion is a much 
more serious condition tlian is generally supposed and that we are not justified 
in exposing our patients to the dangers of permanent ill health, or even death, 
by allowing them to go on indefinitely, in the hope of spontaneous ter- 
mination. 

Methods . — If the simpler methods of inducing expulsion fail, the cervix 
should be artificially dilated, the contents removed and on account of the 
great tendency to postoperative bleeding, in selected cases the uterus should 
be packed. The inexplicable indolence of the uterus, which has caused the 
retention of the dead ovum, persists after its contents are removed, render- 
ing it incapable of properly contracting enough to stop bleeding as it does 
after complete abortion. Often the cervix resi.sts dilatation inordinately; 
therefore, if difficulty is met in dilating one should not persist in attempts 
to dilate, but a hy.sterotomy (vaginal cesarean section) should be performed 
at once. 

PREiVIATURE L/tBOR 

Labor occurring after the twentj'-eighth week is considered premature. 
The cause.s are similar to those of late abortion, such as syphilis, chronic 
nephritis and other toxemias, placenta praevia and excessive hydramnios. 
Of questionable (.‘tiologic significance are heart lesions, lung infections and 
cervical operations, unless an unskilled operator has done too high an ampu- 
tation. Syphilis causes ap{)rt)ximately half of the premature labors, more 
than all other cau.ses put together. If prenatal care had done notliing else 
than the carl}' detection and treatment of syphilis, it would be worth all the 
etTort expended. 

While the course of labor is much the same as at full term, malpositions 
arc more frcciuent and the labor prolonged by weak pains. T-he third stage 
of labor is fretiuently not normtil and involution is almost always slower. 
Premature labor is sometimes artificially induced in the interests of both 
mother and child. (See Chapter XLI.) 
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Abderhaij>en^s test for pregnancy, 651 
Abdomen, enlargement of, in pregnancy, 662 
Abdominal binder in puerperiiun, 856 
cesarean section in eclampsia, 1053 
in preeclamptic toxemia, 1037 
examination in labor, 795 
pain, lower, in pregnancy, 696, 724 
palpation in diagnosis of engagement in 
labor, 796, 797 
of fetal position, G06 
support in pregnancy, 700 
Abercrombie, John, 112 
Abortion, 1084 
bleeding in, 1099 
control of, 1102 

cancer of uterus and, differentiation, 1101 
cervical, 1100 
complete, 1100 

decidual tissue pathology in, 1098 
definition, 740, 1084 
diagnosis, 1099 
differential diagnosis, 1101 
due to abnormal placental attachment, 
1094 

to abnormalities of endometrium, de- 
cidua, and placenta, 1086 
to alleged causes, 1094 
to Brucella abortus, 997, 1090 ; 

to causes inherent in impregnated ovum, ! 
545, 1086 

to defective germ plasm, 545, 1088 
to dietary deficiencies, 1093 
to displacements of pregnant uterus, 
1063, 1092 

to endocrine disturbances, 1086 
to focal infections, 701, 1091 
to hydatidiform mole, 1092 
to infectious diseases, 1090 
to inflammation of uterus, 1090 
to influenza in pregnancy, 971 
to lobar pneumonia in pregnancy, 973 
to malformations of generative tract, 
1094 

to myomata of uterus, 1073, 1092 
to psychic shock, 1094 
to roentgen rays, 1092 
to syphilis, 532, 533, 1091, 1098, 1099 
to toxins, 1091 
to trauma, 1093 
to undLscoverable causes, 1094 
early, 1096 

ectopic pregnancy and, differentiation, 
1101 

embryonal disease in relation to, 545, 546, 
1088, 1098 
etiology, 1085 


Abortion, etiology, diagnosis of, 1101 
fetal anomalies in relation to, 545, 1098 
focal infections in relation to, 701, 1091 
functional menstrual disturbances and, 
differentiation, 1101 
habitual, 1094 

hyperplasia of endometrium and, differ- 
entiation, 1101 
imminent, 1100 

in attachment stage, 1096, 1097 
in decidual stage, 1096 
in placental stage, 1096, 1098 
incidence, 1084 
by months, 1085 
incomplete, 1100 
inevitable, 1100 
treatment, 1103 
intermediate, 1096, 1097 
late, 1096, 1098 
missed, 546, 1105 
bleeding in, 1111 
diagnosis, 1112 
etiology, 1106 
incidence, 1106 
medicolegal significance, 1106 
origin of term, 1105 
patholo^, 1107 
prognosis, 1112 
symptoms, 1110 
termination, 1107 
therapeutic abortion in, 1104, 1113 
treatment, 1112 
moles in, 1099 

myomata of uterus and, differentiation, 
1101 

pain in, 1099 
control of, 1102 
parity and, 1085 

pathologic ovum in relation to, 545, 1086 
pathology, 1095 
placental infarcts in, 1099 
polyps in, 1099 
tissue pathology in, 1098 
prophylaxis, 1102 
spontaneous, 1084 
sterility in relation to, 1088 
symptoms, 1099 

syphilis as cause, 532, 533, 1091, 1098, 1099 
therapeutic, 1103 _ 

conditions occasionally requiring, 1104 
in acute hydramnion, 1104 
in heart disease of pregnancy, 1104 
in hydatidiform mole, 1104 
in missed abortion, 1104, 1113 
in nausea and vomiting of pregnancy, 
1020, 1104 
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larged epithelial cells forming the stratum oramdosnin; the cells of the p-nnulnr stratum be- 
come filled OTth droplets of a yellowish fatty pigment, and arc therefore known as Itifem 
cells Thev form a zone of macroseopical size, and the endre body is then known as the 
cormis luteum. Unless pregnancy occurs, it gradually degenerates; the cells lose their 
characteristic color and are replaced by connective tissue. 1 hrough contraction, the slriic- 
ture is converted into a wlutish fibrous nodule, the corpus aVneans, 1 he doyelopnient and 
maturation of the follicles and ova continue ^vithout interruption from the time of puberty 


throughout the childbearing period. , . / s i i i i 

Epoophoron and Paroophoron. — Portions of the mesonephric (wolflian) tubules and 
duct in the embryo persist in the adult female as a group of vestigial structures lodged i>c- 
tween the peritoneal layers of the broad ligaments; these persistent embrj'omc structures 
are the epoophoron, the paroophoron, the vesicular appendages, and duet of Gartner. 

The epoophoron (parovarium or organ of Roscnmullcr) lies in the lateral part of the 
mesosalpinx (Fig, 9G), between the uterine tube and the ovar\. It is a flattened structurci 
trapezoidal in outline consisting of from eight to twenty small tubules joining a main 
common duct at approximately right angles. The several short duels Uhichili iransrersi) 
are narrow and tortuous; they begin with blind and somewhat dilated ends near the hihim 
of the ovary, and following a diverging course toward tlie uterine tube, open into the single 
longitudinal duct (duefus epoophori Ion(jitudi7ialis). Tlie latter canal runs parallel to the 
uterine tube, ordinarily corresponding in length to the epoophoron itself, and ))eing closed 
at each end. In exceptional cases, however, it may be ])rolongcd in oitluT or both direc- 
tions; medially as the duct of Giirtncr, laterally to the vesicular ap])endages. 'I'hc duct of 
Gartner may extend as a continuation of the longitudinal duct of the epoophoron along 
the oviduct and uterus, finally piercing the lateral wall of the vagina close to tlie hymen. 
In the opposite direction, the duct may sometimes reach the so-called vc.'-’icular appen- 
dages (appendices vcsiculosi; hydatids of jMorgagni), which arc one or more ])edunculated 
cysts the size of peas hanging free from the anterior surface of the broad ligament in the 
region of the infundibulum. 

Just medial to the epoophoron, and, likewise, in the mesosalpinx, is located the paro- 
ophoron, a small round rudimentary organ distinct only in the very young. It consists of 
a few scattered tubules, not unlike those in the ejioophoron. 

The tubules of the paroophoron and the transverse ductule.s of the epoophoron arc 
remnants of the mesonephric (wolffian) tubules; the longitudinal duct of tlic c])oophoron 
and the duct of Gartner are persistent portions of the lower end of the mcsonopliric duct 
of the embryo, while the vesicular appendages are derivatives of its upjicr end. 

Each of the several vestigial structures finds its homologous counterpart in the genital 
tract of the male; the transverse ductules of the epoophoron represent the efferent duets of 
the testis; the longitudinal duct corresponds with the duct of the cjudidymis, Garlncr^s 
duct with the ductus (vas) deferens, while the vesicular appendages arc the representatives 
of the appendix, of the testis, or paradidymis (organ of Giraldos), 


Vessels and Nerves of Pelvis and Perineum 

The major portion of the course of all the vessels supplying structures 
within the pelvis lies in the extraperitoneal fatty tissue which intervenes 
between the peritoneum and the fascia covering the deep surface of the mus- 
culature. The nerves on the contrary lie at first outside the fascia; they are 
not only retroperitoneal, as are the vessels (and viscera) but also “retro- 
fascial” (like the muscles). Therefore, the visceral branches of the vessels 
pierce the fascia once—in penetrating the reflection of it which is carried 
upward from the pelvic organs; likeivise the parietal branches pierce it but 
once, as they pass from the pelvis to the perineum, carrying prolongations of 
the fascia which blend with their adventitial coats. The nerves supphdng 
e organs must pierce the fascia tivice; once as they emerge from the bony 

SS“the suhstToP^^f sympathetic chain, and again as they 

thp r,pi ^ ^ organ; those destined for the perineum, in leaving 

the pelvis, do not have to pierce the fascia since the/ already 'lie ouS 
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Atresia folUculi, 327, 331 
Atterbury, Francis, 55 
Attitude of fetus, 596 
Auditory vesicle, 417 _ 

Auricular fibrillation in pregnancy, 982 
Auscultation of fetal heart tones in diag- 
nosis of presentation, G09, 611 
in pregnancy, C65 

Auscultatory signs of pregnancy, 665 
Aveling, James Hobson, 45, 194 
Axial rotation of pregnant uterus, 1065 
Axis of pelvis, first use of term, 269 


Backache in pregnancy, 724 
treatment, 697 
Bacon, Svr Francis, 46 
Bacteriuria in pregnancy, 621 
Baer’s indirect method of placental expres- 
sion, 837 

Bag of waters, rupture of, in labor, 794, 812 
artificial, 813 

Balandin’s contributions to knowledge of 
bony pelvis, 269 

Ballantyne’s description of antenatal path- 
ology, 523 

Ballottement in diagnosis of pregnancy, 666 
Bands, amniotic, fibrous, 457 
stress, of fetal skull, 551 
Banister, Richard, 73 
Banti’s disease in pregnancy, 966 
Barber Surgeons’ Company, Chamberlen 
family and, 45 
Bard, John, 151, 152 
Bard. Samuel, 160-164 
Bard’s method of delivering placenta, 164 
Barnaby, Ruth, 144 , 

Bartelmez’ embryo, 413 
Bartholin’s glands, 208 
Basal ectoderm, 449, 46S 
Baskerville, Simon, 48 
Bathing at onset of labor, 794 
during pregnancy, 707, 724 
Battey, Robert, 185-187 
Battey's operation, history of, 185, 186 
Battledore placenta, 502, 503, 505 
Baudelocque, Auguste Cesar, and puerperal 
fever, 114 

Baudelocque, Jean Louis, 90-93 
Baudelocque’s diameter, 271, 683 
Baynham, William, 152, 153 
Bearing down efforts in labor, 812 
Bed, capillary, primordial, of yolk sac, 436 
Bedford, Gunning S., 165-167 
Bell, John, 177 
Belly stalk, 420, 429 

Bergman’s bilirubin test of liver function, 
629 

Bicornate uterus, 1067 
Bigelow, Horatio Ripley, 188 
Bile passages, diseases of, in pregnancy, 987 
Bilirubin test of liver function, von Berg- 
man’s, 629 
Billing, Peter, 145 

Binder, abdominal, in puerperium, 856 
Binovular twins, 931, 932 
Biology of pelvis, 252 
Biparietal diameter of fetal head, 276, 517 


Birth fractures, 549, 550, 885. See also N ew~ 
horn child y birth fractures of. 
injuries, maternal, repair of, S41 

of newborn child, 547—553, 883. See 
also Newhorh childj birth injuries of. 
of periplieral nervous system, 553 
processes, physiology of, 740 
Birth-spots, blue, in new’born, 902 
Bischoffj J- J., 143 

Bitemporal diameter of fetal head, 276, 517 
Bi trochanteric diameter of pelvis, 683 
Bladder, 218 
body of, 219 
care of, in labor, SOS 
in puerperium, S6G, 867 
distention of, in labor, 809 
fundus of^ 219 

irritability of, in pregnancy, 647 
neck of, 219 

trigone muscle of bladder in, 620 
urinary, 218 
vertex of, 219 


Blastocele, 403 

Blastodermic vesicle, differentiation of, in 
embryo, 403 
Blastula, 403 

Bleeding in abortion, 1099 
control of, 1102 
in missed abortion, 1111 
intermenstrual, explanation of, 354, 355 
menstrual, mechanism of, 317 
underlying cause, 350 
phase of endometrium, 314 
Blood, circulation of. See Circulatiori. 
examination of, in pregnancy, 679 
fibrinogen content, in pregnanc^^, 699 
in eclampsia, 1031 
in pregnancy, 022, 697, 963 
in severe preeclamptic toxemia, 1031 
islands, 436 

lacunae of early embryo, 447, 44S 
menstrual, amount of, 287 
composition of, 2S7 
noncoagulability of, 288 
source of, 307 
moles in abortion, 1099 
of newborn child, 876 
picture in menstrual cycle, 2S6 
placental, increased venosity of, as cause 
of onset of labor, 742 
platelets in pregnancy, 699, 903 
pressure during menstruation, 285 
of menopause, 300 
taking of, in pregnancy, 691 

Pregnancy, 623, 654, 

699, 963, 964 

transfusion in hemorrhagic disease of 
newborn, 896 

in megaloblastic anemia of preananev 
and puerperium, 966 ^ 

volunie increa^ in, in pregnancy, 624, 978 
Bloomfield and Frier’s work on develop- 
ment of vagina, 577 ^ 

Blue birth-spots in newborn 902 
Blundell, James, 192, 193 ^ 

and puerperal fever, Il3 nr? 

Blutpunkte, 348 * 

Body cavity, embryonic, 421 
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Body of embryo, establishment of, 411 
stalk, 456 
Wolffian, 562 
Boer, Lucas Johann, 97 
Boerhaave, Hermann, 99 
Boivin, Marie Anne Victoire, 95 
Bones, cranial, birth fractures of, 886 
fetal, development of, 513 
diseases of, 538 
tumors of, 538 

of newboim child, injuries at birth, 885 
of skull, ossification of, 516 
ossification centers, time of appearance of, 
514, 515 

Bonham, Thomas, 9 
Bony pelvis, 252 
biology of, 252 
development of, 255 
history of, 267 
individual variations in, 266 
measurements of, 271, 681 
ossification centers at various stages of 
life, 255-264 
racial variations in, 266 
sex differences in, 264 
Bourgeois, Loysa, 73-76 
Boursier, Martin, 75 
Bowels, care of, in pregnancy, 705, 723 
in puerperium, 857 

Brachial plexus injuries to child at birth. 

Bradycardia in puerperium, 865 
Brain, embryologicai development, 415, 427, 
428 

injuries of, at birth, 548-552, 887-890 
Braun, Carl, 140, 142 
Braxton-Hicks sign of pregnancy, 665 
Breast feeding, 859, 860 

conditions which may prevent, 893 
discontinuing, 863 
frequency of, 863, 891 
in presence of sore, defective, or cracked 
nipples, 893 

Breasts, care of, in pregnancy, 702, 725 
in puerperium, 857, 862 
changes in, in pregnancy, 640, 646 
in puerperium, 858 
in spurious pregnancy, 676 
engorgement of, in newborn, 883 
in puerperium, 858 
lack of, in premature infants, 898 
of newborn child, 883 
structure of, 858 
Breech presentation, 598, 602 
complete, 598 
frank, 598 
single, 598 
varieties, 604 

Breeding season of animals, 358 
Breisky^s pelvimeter, 682 
Brinnitzer-Roubitschek technic of adrenalin 
test for pregnancy, 651 
British gynecology, development of, 191 
lying-in hospitals, early, with dates of 
founding, 42, 43 
midwifery, development of, 4 
Broad ligament of uterus, 225 
Bromides in labor, 811 
VOL. I — 71 


Bronfenbrenner on Abderhalden^s reaction, 
651 ' 

Brow presentation, 598 
varieties, 604 
Brown, Samuel, 177 

Brucella abortus, abortion due to, 097, 1090 
Bryce-Teacher embryo, 445, 440, 451, 453 
Buds, appendage, in embryo, 420 
Bulb, sinovaginal, formation of, 572 
urethral, 206 
vaginal, 578 
vestibular, 206, 207 
artery to, 245 

: Wolffian, in formation of vagina, 578 
j Bulbocavernosus muscle, 208, 231 
' Bulbus urethralis, 206 
vestibuli, 200, 207 
Burns in pregnancy, 1003 
Burton, John, 28-31, 67 

and cesarean section, 154 
contribution to knowledge of bony 
pelvis, 268 

Burton^s forceps, historical data, 67, 68 
Butter, Alexander, 60, 113 
Buttez’^s forceps, historical data, 60 
Byford, Henry T., 169 
Byford, William H., 169 


Cadwalader, Thomas, 145 
Calcification of placenta, 496 
Calcium in diet of pregnancy, 092 
metabolism in pregnancy, 952, 953 
Caloric values of foods, 720-723 
Campbell, William, and puerperal fever, 115 
Camper, Peter, 88 

CampePs contribution to knowledge of bony 
pelvis, 268 

Canal, AlcoclPs, 200, 243, 250 
anal, 200 
nephrostome, 561 
NucIPs, 227 

uterovaginal, formation of, 567, 572 
Canalis cervicis uteri, 223 
Canalized fibrin of placenta, 468 
Capillary bed, primordial, of yolk sac, 436 
disease in preeclamptic toxemia, 1029 
scalp test of fetal circulation in labor, 824 
Caput succedaneum, 549, 770, 879 

cephalhematoma and, differentiation, 
887 

Carbohydrates, passage of, through placenta, 
518 

Carcinoma of cervix uteri in joregnancy, 1076 
I of ovary in pregnancy, 1074, 1075 

of uterus, abortion and, differentiation, 
1101 

Cardinal veins, 435 
common, 436 

Cardiovascular system, diseases of, in preg- 
nancy, 978 

Carina urethralis, 229 
Carneous mole, 1099 
Carnivora, oestrous cycle in, 367 
Carotin in lutein cells, 336 
Carrel, Alexis, 121 

Carrel-Dakin solution, history of, 120 
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''Out of the whole number of lying-in patients whom I have delivered (and I may 
safely call it a great one) I have never lost one, nor to llic best of my rccolleetion, has one 
been greatly endangered by the puerperal, miliary, low ner\'ous, putrid mah^ant or mi k 
fever. ... I have, however, the pleasure to observ'e that those fevers, m tins neigh- 
borhood at least, have of late years greatly decreased. This must chiefly be attributed to 
a system of management lately introduced, much to the honour of our present praciit loners. 

Throughout his treatise, '\^^ute refers to puerperal fever as putrid fever, 
and as CuUingworth points out, antedates James Y. Simpson in recognizing 
its similarity to so-called “surgical fever'" vdien he says: 


“Every surgeon conversant with his business Iniow’s that a rajiid pulse (i. c., fever) 
never fails to attend absorption of matter from abscesses or ulcers, whatever be the other 
concomitant symptoms. If to these considerations we add tliat, as the inicrpcral fever is 
more fatal in large cities and crowded hospitals than in jilaccs where the air is more open 
and pure, so is the fever occasioned by the absorption of matter . . . (and) that as 



Fig. 49. Adjustable reclining chair. From plate accompanying the 7Vca^isc by Charles 

White, London, 1773. 


GB f^h after delivery, so neither docs absorption of matter 

ab^rotion of m. tVr 1 think, conclude that the 

sorption of matter is the immediate cause of the puerperal fever . . 

ment impossible to deiail the various modes of treat- 

putrid matter through irri.atiou ™th mZn 

emollient or antiseptic inj^tio^^into th^p effects I have experienced from 

elastic vegetable bottle. In those cases ^eans of a large ivorj^ sjTinge or an 

by being absorbed into the circulation ^ ^ ^^chia have become acrid or putrid and, 
haveby thismeanslmownthe^^^^^^^^ fomos to the disease, I 

for though, as I have before observed the nnnnfff ^ p W' holly extinguished; 
the quality of this discharge is a maUer of infinite TipoScc/ regarded, 
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Garters, use of, in pregnancy, 700 
Gartner^s duct, 238 
formation of, 5G6 

Gastric neurosis of pregnancy, 1009 
Gastrointestinal disturbances at menopause, 
301 

system of fetus, 520 

Gebhard's theory of endometrial changes m 
menstrual cycle, 300 
Generative organs. See Genital IracL 
Genes, 389 . 

Genital canal, cyclical changes in, 300 
cells of ovary, 5S9 
cord, 565 
fold, 564, 565 

musculature, physiologic changes in, m 
oestrus cycle, 303 
Genital tract, 222 
anatomy of, 195 
changes in, at menopause, 302 
during pregnancy, 029 
congenital anomalies of, pregnancy in 
presence of, 1007 

diseases and abnormalities of, disturb- 
ances in pregnancy due to, 1001 
female, embryology of, 557 
infections of, pregnancy in presence of, 
1077 

local changes in, at puberty, 202 
malformations of, abortion due to, 1094 
of newborn child, S7S 
physiology of, exclusive of pregnancy, 
279 

tumors of, pregnancy in presence of, 
1072 

tubercle. 582 

period of development of external geni- 
talia, 582 

Genitalia, external, development of, 5S2 
definitive period, 584 
genital tubercle period, 582 
phallus period, 583 
preparation in labor, 794 
Genitocrural nerve, 249 
Genitofemoral nerve, 249 
Germ cells, 382 
definitive, 385 
extraregional, 580 

influence of heredity and environment, 
383 

maturation division of, 389 
compared, 391 
mutations in, 383 
origin of, 585 
primary, of Felix, 586 
primordial, 585, 586 
early history of, 384 
secondary, of Felix, 586 
transportation oi, 378 
layers of embryo, establishment of, 408 
plasm, continuity of, 382 
defective, abortion due to, 545, 1088 
German midwifery, development of, 95 
Germinal epithelium, proliferations from, 385 
period, fetal anomalies originating in, 523, 
527 

Giffard, William, 18-22, 60 
Giffard's forceps, historical data, GO, 61 


GifTard's maneuver for delivery of after- 
coming Iiead, 20 
Gigantism, essential, 540 
fetal, 521, 5*10 
Glabella coccygcus, 250 
Glaister, John, 26 
Gland, adrenal. See Adrcnah, 

Bartholin^s, 208 
cervical, 224 

ductless, diseiLses of, in pregnancy, 919 
endocrine. Sec Endocrine (jUinds, 
endometrial, 307 
interstitial, of ovary, 341 
lymph. See Lymph ylands, 

Montgomery’s, O-IO, 016 
reproductive, indilTcrent, development of, 
587 

transformation into ovary, oSS 
into testi.s, 588 

salivary. Sec Salhary yUinds. 
suprarenal. See Suprarenal tjla7ids, 
tiiyroid. See Thyroid ylaruL 
uterine, 224 
viiginul, 231 
vestibular, 208 
lesser, 20^1 

Glaudulac ccrvicalos uteri, 224 
uterintic, 221 
vestibulares luaiorcs, 208 
luinores, 2Dl 

Glandular hyperplasia of decidua, 509 
Gians clitoridis, 206 

formation of, 584, 585 
Glanvil, Bartholomcus, 4 
Glonicruloncphrosis, acute, of pregnancy, 
1026 

Glomerulus, malpighian, 501 
Gloves, rubl)or, for labor, 793 
Glucose. Sec Dextrose. 

Glycosuria, adrenalin, in pregnancy, 651 
alimentary, in pregnancy, 050 
in pregnancy, 613, 050, 956, 957 
tests based upon, 051 
phloridzin, in pregnancy, 050 
Godman, Jolm D., 165 
Goiter, colloid, in pregnancy, 950 
Gonorrhea in pregnancy, 1077, 1079 
Gooch, Itobcrt, 191, 192 

and puerperal fever, 113, 114 
Goodell, William, 190 

Gordon, Mexunder, and puerperal fever, 109- 

Graafian follicle, 327 

development and maturation of, 237, 327 
origin, growth, and rupture of, diagram 
sliowiug, 386 

Grandin, Egbert Henry, 187 
! Granules, chromatin, 387 
Granulosa cells of corpus luteum, lutciniza- 
tion of, 333 

Graves’ disease in pregnancy, 950 
studies on hormonal influences in onset of 
labor, 744, 745 

Great Britain, development of clinical mid- 
wifery in, 4 
Gregoire the Elder, 59 
Gr^goire’s forceps, historical data, 59, 60 
Grieve. James, 161 
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Groove, neural, 425 
GiuUemeau, Jacques, 70-72 
Guinea-pig, oestrous cycle in, 3GG 
Gums, hyptyemia of, in pregnancy, 620 
Gut, primitive, 420 

Gwathmey’is oil-ether aaesthesia in labor, Sll 
Gynecology, Aiucrican, development of, 143 
and obstetrics, separation of instruction 
in, 100 

British, develo])ment of, 191 
deveIoj)incnt of, 143 
electricity in, history of use of, 1S7 
French, developiuent of, 190 


IIaask^s rule, 520 
Habits, general, in {)regnancy, 71S 
Habitual abortion, 1094 
Habitus of fetus, 596 
Hale, Knoch, 130 
Haller’s duct, origin of, 563 
Hamilton, xViexaiuler, and puerperal fever, 
108 

Hands, sterilization of, for labor, 793 
Haploid number, 390 
Hares, oestrous cycle in, 365 
Harris, Robert Patterson, 155 
Hart's theory of vaginal devolofiment, 578 
Hartman's studies on menstrual cvcle, 282, 
344 

Har\'ar<l University, establisluneut of mid- 
wifery department in, 167 
Ilarve}', William, 9, 10 
Hawley, Richard, 4S 
Hayg:irth, 161 

Head, after-eoming, delivery of, GilTard's 
maucuYcr, 20 
Mauriccau'vS method, 79 
Pugh's maneuver, 33 
fetal. 8ec Fvlm, liauL 
neurocrania 1 portion, crnbryological de- 
velopment, 415 

of newborn child, configunitiotis due to 
molding, 880 

vLscend portion, embryological develop- 
ment, 415 

Headache of menopause, 301 
of puberty, 28-1 

Health insurance, Hugh Chamberlou's plan, 
52 

Heart beats, first, in cml^ryo, 437 ^ 
changes in, in pregnancy, 624, 078 
(Hsciise, chronic organic, in pregnancy, 9S0 
classification, OSO, 981 
digitalis therapy, 983 
management, 9S3 
prognosis, 982 
symptoms, 980 

in pregnancy, therapeutic abortion m, 
1104 _ . 

embryological development, 419, 433 
cpimyocardial layer, 435 
examination of, in pregnancy, 679 
fetal, course of blood through, 900 
measurements of, 910 
postnatal changes in, 013-027 
in fetal syphilis, 534 
murmurs in pregnancy, 624, 979 


Heart tones of fetus as sign of pregnancy, 665 
in diagnosis of position, 609, 611 
in labor, 807 

Heart-burn in pregnancy, 723 
Heat flashes at menopause, 300 
'Heat" in animals, 361 
Heat, sterilization by, Henry's early experi- 
ments, 125-127 
nel)ra, Ferdinand von, 139 
Hegar's sign of pregnancy, 663 
Heiglit and weiglit for women at different 
ages, 693 

of fetus, abnormal, 540 
of S3’mphysis and of sacro-iliac sjmehon- 
drosis, relationship between, in mam- 
mals and man 253 
Ileister, Lorenz, 58, 95 
Hemangioma of placenta, 491 
Hematoma, corpus luteum, 333 
mole, 1099 

tuberous subchorial, 1099 
Hematopoietic system, diseases of, in preg- 
nancy, 063 

Ilemimelia, roentgenologic diagnosis, 713 
Ileming, G. O., 95 

Hemoglobin fluctuations in menstrual cycle, 
2S6 

Hemorrhage from lunbilical stump in new- 
born, 896 

in suprarenal glands in newborn, S96 
into skin and mucous membranes in new- 
born, 896 

intracranial, in premature infants, SOS 
of birth, 551, SSS, S96 
nasal, in newborn, S96 
of newborn, nongcnital, and precocious 
menstruation, distinction between, 293 
of placenta, 495 

petechial, in ncw])orn child, SS2 
uterine, as indication for therapeutic 
abortion, 1104 

Hemorrhagic disease of newborn, S05 
treatment, S9G 

Hemorrhoidal arteiy, inferior, 243 
middle, 242 
superior, 242 
nerve, inferior, 249 
plexus, middle, 24S 
venous plexus, 2-lG 

Hemorrhoids in prcgnanc 3 % management, 695 
in puerperimn, S57 

Ilcmotrophic nutrition of embryo, 450 
Henry, Thomas, 101 

Henrj^ William, experiments on steriliza- 
tion by heat, 125-127 
Hensen's node, 411 
Hepatization of placenta, 4S2 
Heredity and age of menojiaiise, 299 
and environment, influence of, on indi- 
vidual characteristics, 3S3 
chromosomes as bearers of, SSS, 3S9 
Hernia in pregnane}^ 1002 
into umbilical cord in newborn, 901, 902 
Heuser's embryo, 414 
Hewson, Thomas Tickell, 159 
ITcwson, William, 30 
Hicks, J. Braxton, 175, 176 
Hicks' method of cephalic version, 175, 176 
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Hypophysis, posterior lobe, role of, in onset 
of labor, 744 
relation of, to ovary, 347 
Hypothyroidism as cause of abortion, 1088 
of eclampsia, 1040 
in pregnancy, 950 
treatment, 703 
Hysterical pregnancy, 675 


Ichthyosis, fetal, 537 
Icterus gravidarum, 987 
in premature infants, 898 
neonatorum, 876 
gra\is, 894 

nuclear, in newborn child, 894 
Identical twins, 931, 934 
Identification methods for newborn child, 830 
Iliac artery, internal, 240 
lymph glands, common, 247 
external, 247 

Iliococcygeal part of levator ani muscle, 251 
Hio-inguinal nerve, 249 
Iliolumbar ligament, 270 
Imminent abortion, 1100 
Immunity of newborn child to contagious 
diseases, 883 

Impetigo contagiosa bullosa in newborn, 903 
Implantation of embryo in uterine mucosa, 
442 

of ovum, faulty, as cause of terata, 528 
Impressions, maternal, fallacy of, 709 
Inanition temperature in newborn, 894 
Incontinence of urine in pregnancy, 647 
in puerperium, S6S 

Incubators for premature infants, 899, 900 
Indifferent cells of ovarj'', 589 
reproductive gland, development of, 587 
transformation into ovary, 588 
into testis, 588 

stage of ovarian development, 587 
Inevitable abortion, 1100 
treatment, 1103 

Infant, newborn. See Newborn child, 
premature, 897. See also Prematurity, 
Infantile uterus, pregnancy in, 1071 
Infarct urine of newborn child, 877 
Infarcts of placenta, 474, 481 
clinical significance, 486 
frequency of, 486 
in abortion, 1099 
nature and etiology, 485 
red, 474 

toxemias of pregnancy and, relation be- 
tween, 486 
varieties, 482 
white, 474 

Infections, fetal, birth, 548 
focal, as cause of abortion, 701, 1091 
in pregnancy, 679 

in relation to pyelitis of pregnancy, 730 
of genital tract, pregnancy in presence of, 
1077 

resistance to, lowered in pregnancy, 622 
vitamin factor in, 734, 736 
Infectious diseases, abortion due to, 1090 
in pregnancy, 995 
of skin of newborn, 903 


Inferior aperture, 197 

Inflammation, adnexal, in pregnancy, 1078 
of amnion, 481 
of decidua, 509 
of placenta, 494 
of umbilical cord, 508 
of uterus, abortion due to, 1090 
Influenza in pregnancy, 971 

abortion or premature labor in, 971 
effect on fetus, 972 
Infundibulopelvic ligament, 237 
Infundibulum tubae uterinae, 233 
Inguinal fold, 566 
fovea, lateral, 242 
medial, 242 

lymph glands, superficial, 247 
Injuries, birth, maternal, repair of, 841 

of newborn child, 548, 883. See also 
Newborn child y birth injuries of, 
of peripheral nervous system, 553 
intracranial, of newborn child, 548-552,. 
SS7-S90 

Inner cell mass stage of embryo, 405, 406 
pronephric chamber, 561 
Insanity, menopausal, 301 
Insertio velamentosa, 506 
Insertion of umbilical cord, variations in, 505 
velamentous, 506 

Inspection in diagnosis of fetal position, 605 
Insulin in diabetes mellitus in pregnancy, 
958, 9o9 

in eclampsia, 1050 

in nausea and vomiting of pregnancy, 
1017, 1018 

' Insurance, health, Hugh Chamberlen^s plan^ 

! 52 

' Intercourse, sexual, 375. See also Coitus, 
Intercristal diameter of pelvis, 271, 683 
Intermediate cell mass, formation of, 558 
mesoderm, 421 

Intermenstrual bleeding, explanation of, 354, 
355 

Internal oblique diameter, 274, 686 
os of uterus, 223 
sphincter of anus, 222 

Interposition operation of Watkins-Wert- 
heim for prolapsed uterus, pregnancy 
following, 1066 

Interspinous diameter of pelvis, 271, 6S2 
Interstitial cells of ovary, 327, 341 
glands of ovary, 341 

Intertrochanteric diameter of pelvis, 273, 683 
Interval phase of cervix uteri, 324 
of endometrium, 309 
of tubal mucosa, 320 
Intervillous circulation, 470, 471 
space, chorionic, 450 
tuberculosis of placenta, 494 
Intestinal obstruction in pregnancy, 990 
parasitism in pregnancy, 990 
wall, permeability of, increase in preg- 
nancy, 621 , 

Intestines, changes m, m pregnancy, 0^51 
diseases of, in pregnancy, 989 
Intestinum crassum, 221 
rectum 221 

Intoxicating beverages in Prep^ncy, 694 
Intoxications, maternal, effects on fetus, 565 
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L:\hor, changes in fetal ovoid in, 7iA 
in vagina and pelvic Hour in, 7o4 
chloral hydrate in, 810 
circulation in, 070 
clinical courve, 77)8 
conduct of, 702 
first i^tago, 807 

general con^iderations, 702, 8^13 
second stage, 812 
third stage, S;J3 

course of, in imiUiple j^regnancy, 030 
date of, detennination, 700 

by AhlfeUrs method of measuring 
fetal length, 710 

by measuring lieight of uterine fundus, 
710 

Naegele's rule, 700 
defmitioa of, 7*10 
delivery of fetus, 815 

dorsal posture for, SI8-S21 
lateral posture for, 822-827 
of placenta, 8^10 
of shoulders, 825, 820 
dilatation of cervix uteri in, 70vS, 700 
disproportion in, diaguo'^is, 800 
distention of bladtler in, SOI) 
dorsal posture for delivery, 8 18-821 
duration of, 7l)0 
eclampsia in course of, 1033 
efTacernent of cervix uteri in, 731, 732, 7 OS, 
799 

enema in, 793 
t'^i^gugement in, 7f>7, 771 
diagnosis, 793, 790 

by abdominal ])alpation, 700, 707 
cpisiotomy in, SIO 
repair of, S 12 
ergot in, 831 
ether aiiesthe.'-ia in, Sll 

Chaiming’s early work on, lt>7, IGS 
ethylcn(M>xygcn ane^ilhe^ia in, Sll 
examination in, abdominal, 703 
rectal, 790 
vaginal, 802 

expulsion of ])laconta in, S34, S3 3 

Duncan\s meelianism, 737, 73S, 790, 
701 

Schult'/.e’s mechanism, 730, 737, 790, 
791 

fetal heart sounds in, S07 
scalp test of circulation, S24 
first stage, analgesia and anesfcliesia in, 
810 

clinical courses, 730 
conduct of, 807 
physiologic processes of, 7*18 
forces concerned in, 748 
formation of lower uterine segment in, 74S 
fractures of fetal bones in, t540, SS3 
Hillis impression nraneuver, 800 
hormonal theories, 7*14, 745 
identification methods for child, 830 
immediate care of newborn, 828 
in quadrupeds, 703 
injuries, maternal, repair of, 8*11 
of infant during, 5*18, S83 
of perineum in, 814, 8*12 
inspection of delivered placenta, 839 
VOL. I — 72 


Labor, intracranial injuries of fetus in, 548- 
332, 8S7-S90 

lacerations of cervix in, 841 
repair of, 8*11 
of perineum in, 814, 842 
n^pair of, 8*12 

of vagina in, repair of, 8-12 
lateral posture for delivery, S22-S27 
management of, in multiple pregnancy, 
010,912 

manual removal of placenta, 839 
meelianism of, 703 
I nr til of body, 785 
of liead, 78*1 
of shoulders, 785 
fle.vccut of fetal head, 777 
disengagement of fetal head, 784 
engagement of fetal head, 707, 771 
of pre.-^entiug part, 795, 790 
extension of fetal head, 784 
factors eoiK'crned in, 707 
Ilexion of fetal head, 707, 7GS 
in occipitoj)osterior positions, 783 
in quadrupeds, 703 
in vertex presentations, 703 
molding of fetal liead, 707, 774 
restitution, 781 

rotation of fetal head, external, 785 
internal, 778 
third stage, 788 

when occiput is in holloiv of sacrum, 
7S8 

iiiolcimg m, 707, 77*1 
asymmetries duo to, in newborn, SSO 
mor}ihun' -sulphate in, 810 
with scojiolamine, 810 
Mueller's maneuver, 799, 800 
nitrous oxide and oxide anesthesia in, Sll 
nonengagement of fetal head in, diagnosis, 
797, 800 

normal, conduct of, 792 
omet, 794 

determination of status at, 795 
theories explaining, 741-746 
time of, 740 
pains, 740, 794 
false, 759, 794 
force exerted b}’, 740 

pelvic drainage after, White's principle 
of, 102, 103 

perine:d body in, treatment, 814 
physiology of, 740 
pituitrin in, 831, 832 
explanation of eilects, 744, 746 
placental stage, 833 
posture in, dorsal, S18-S21 
lateral, 822-827 
Ould's recommendations, 25 
premature, 1113 

as result of influen;^a in pregnane}", 971 
of lobar imeumonia in pregnancy, 973 
definition, 740 

induction of, in eclampsia, 1053 
in preeclamptic toxemia, 1036, 1037 
preparation of external genitalia, 794 
of obstetriemn, 793 
of patient, 793 

prodromal signs and symptoms, 758 
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vaginal examination in. S02 
jireparation of iiatient, >05 
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Laceratioiiii of cervix in lulmr, Ml 
repair of, M 1 
of perineum in labor, SM 
repair of, 812 

of tentoriiun eerebelU at birth, 551 
of vagina in labor, repair of, M2 
Lachapellc, I^ui^e Duges, 0;i-l)5 
Lactation, 858, 850 

amenorrhea of, concejition during, 871 
factors influencing, 850 
lactose in urine in, 8(X) 
relation of vitamins to. 733, 73G 
Lactiferous ducts, S5S 
Lactose in urine during lactation, SCO 
Lacuna, blood, of early embryo, L17, 44S 
musculormn, 270 
vasorum, 270 


Ligaimutr. arcuate, ink-rusr, 271 
iirivad, of uienis^ 'j-j.", 
iltolumlur. 270 
infumlibulopi-lvic, 237 
of ovaiy*, 235 
of uteru'i, 225 
ovarian, 237 
perimxd, truu>ver>e, 210 
i)ui»ic. arcuate’, 210 
inferior, 210 
Miperua, 271 
round, of ute'rus. 227 
•"acro-iiiac. anterior, 270 
po-terior, 270 

saeroseiatie. great or j>s^st^‘nor, 107 
small or ant<*rior. 107 
sacrospinoiLs, 107, 271 
saerotulKTous, 107, 271 
subpiibie, inferior, 21U 
suspensory, of clitoris, 200 
of ovary, 225, 2;{7 
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Ligament, transverse, of pelvis, 210 
triangular, 210 
inferior, 210 
superior, 211 
umbilical, lateral, 240 
middle, 219 
utero-ovarian, 237 
Ligamentous pelvis, 252 
Ligamentum arcuatum pubis, 210 
latiim uteri, 225 
ovarii proprium, 237 
sacrospinosum, 197 
sacrotuberosum, 197 
suspensorium clitoridis, 206 
teres uteri, 227 
transversum pelvis, 210 
lunbilicale laterale, 219 
Lightening in pregnancy, 758 
Linea terminalis, 195 
Linzenmeyer^s test for pregnancy, 754 
Plass modification, 655 
Lipemia in pregnancy, 623 
Lips, pudendal, 203 
Liquor amnii, 457 
deficiency of, 480 
excessive amount, 478 
fetus and, relations between, 519 
loss- of, as sign of labor, 794 
source and function of, 477, 519 
folliculi, 237, 327 
Lisfranc, Jacques, 116, 191 
Lister, Lord Joseph, 101, 143 
Literature, new surgical, 1 
Lithopedion formation, 1098 
Liver, changes in, in pregnancj’^, 628 
diseases of, in pregnancy, 987 
embryological development, 420 
functional test, von Bergman^s bilirubin, 
629 

in fetal syphilis, 534 
lesions of, in eclampsia, 1045 
of pregnancy, 628 
therapy in eclampsia, 1050 
in megaloblastic anemia of pregnancy 
and puerperium, 966 
Lizars, John, 178 
Lloyd, James, 146 
Lobar pneumonia in pregnancy, 972 

abortion and premature labor as re- 
sult, 973 
Lochia, 476, 853 
alba, 854 
amount, 854 
bacteriology of, 854 
cruenta, 853 
flava, 854 
fusca, 854 
rubra, 853 
sanguinolenta, 853 
serosa, 853 

London Lying-in Hospital, 43 
Long and Evans^ demonstration of pituitary 
role in menstruation, 347 
Longitudinal duct of epoophoron, 238 
presentation, 597 
Louis, Antoine, 88 

Low reserve kidney in pregnancy, 1025, 1026 
Lowder-William, 112 


Luckenschadel, 544 
Lud^vig, Carl, 98 

Lumen, vaginal, formation of, 568 
Limar theory of menstruation, 279 
Lungs, changes in, in pregnancy, 622 
embolism of, in pregnancy, 985 
examination of, in pregnancy, 679 
tuberculosis of, in pregnancy, 973 
Lusk, William T., 170 
Luteal phase of menstrual cycle, 350 
Lutein cells of corpus luteum, 238, 332, 333 
Luteinization of granulosa cells of corpus 
luteum, 333 

Luttge-Mertz test for pregnancy, 653 
Lying-in hospitals, early British, with dates 
of founding, 42, 43 
Lymph glands, aortic, 247 
hypogastric, 247 
iliac, common, 247 
external, 247 
inguinal, superficial, 247 
of pelvis and perineum, 247 
subinguinal, deep, 247 
superficial, 247 

Ljnnphatic vessels of pelvis and perineum, 
247 

Lymphoglandulae subinguinalis profundae, 
247 

superficiales, 247 


Mackenzie, Colin, 36 

Mackenzie's work on heart disease and preg- 
nancy, 979 

Macneven, William James, 164 
Macrosomia essentialis, 540 
Magnesium sulphate for production of di- 
uresis in preeclamptic toxemia, 1035 
in eclampsia, 1050, 1052 
Malaria, fetal, 531 
Malarial fever in pregnane^’’, 1001 
Malformations, congenital, of fetus, 540 
of generative tract, abortions due to, 1094 
Malignant tumors of placenta, 493 
Mall on fetal malformations, 545 
Malpighian corpuscle, 561 
glomerulus, 561 

Malpositions of pregnant uterus as cause of 
abortion, 1063, 1092 
disturbances due to, 1061 
following interposition operation of 
Watldns and Wertheim, 1066 
treatment, 1064 

Mammals, oestrous cycle in various orders, 
364 

pelves of, differences in, 252, 253 
sex differences in, 254 
Management of normal pregnancy, 678 
of puerperium, 855 
Mandibular arch, 419 

Maneuver, Giffard^s, for delivery of after- 
coming head, 20 
Hiliis^ impression, in labor, 800 
Leopold's, 668 
Mueller's, in labor, 799, 800 
Pugh's, for delivery of after-coming head, 
33 

Manning, Henry, 191 



RK-b^ird, 15 
' -u of pbcenn, S39 
Morzii-i* “f plicenta, 471 

M^riro './f uterus, 222 

hi-r of fj\ts\. 2-15 
Lf.»*</Vvir:cL^, 2>:$5 

Wilii^ni, 126 

M if' Ar-::Trou5 cycle xn, 364 
Iraiiklm H., InS 

Be non, ls7 
font^iiiel, 516 
embn o. 44S. 449 

f-han^es incident to pregnancy, 613 
lUne.-.^' forupheuting prf-gnancy, 947 
nripr^^'icnr, fallacy of. 709 
pui-e m pregnancy, 666 
^lat^naty and age of menopanse, 299 t 

f'or^et, 696 

Marnraiion division?, 3^9 
of oA-aain 3>1 

cr>inp.ire<l vitb maturation of sperm, 391 
<igninf*anre of, 3>9 

^Miifinty. rebtion of pubeny to, 293 
M.iubray. John, ll-lo 
Maun^fau, Francoi-, 77 ~n1 

v.'TTinz' translated into English by Hugh 
<"hj.iub<^rlen the Elder, 51 
M D Lohraim, “father of ovariotom3','^ 
rp-lTp 

M' Kmah: Charles, 153 
hard, 54 
fetal, 531 
m t*^>'gnancy, 997 

Mf‘a''iir^ments of fetal skull, 275, 517 
• -^n. r3S^2 
n-e of r-rav, 714 
urinary', 204 

M-<-nani<in. D^m'-'an’s, 757, 75S, 790, 791 

^ S r- JtzeS, 756^ 757, 790, 791 

M-" i ^4'^ divt^iculum, formation of, 454 

M 'ninm, ''w 

.. C-tjlIeges, American, midwifeiy and 
^ • o! >z\' departmems^in, histoiy' of, 170 

M j. anemia of pregnonej' and 

pueiperium, 965 
■^rpatment, 966 
Charles D., 135, 159 
.■ n i uf-onatorum, s95 
: ibrane, cloacal, 5Sl 
it fiduai, 401 
formarlon of, 461 
y':tra-embr>"onic, 421 
fet^, development of, 450 
diseases of, 477 
festooning of, 755 
rupture of, in labor, 794, S12 
artincial, S13 

^^^branous urethra, sphincter muscles of, 

Menarche, 290 
Menopause, 29S 
age of, 29S 

factors influencing, 29S, 299 
anatomical changes of, 302 
blocxi pressure of, 300 
delayed, 299 
duration of, 304 


}^Ienop>au£e, flashes of heat at, 300 
«mstro-iniestinal disturbances at, 301 
hot flushes of, 300 
insanity at, 301 
libido of, 301 
nervous symptoms, 301 
normal, symptoms, 300 
precocious, 299 
psychic symptoms, 301 
skin eruptions of, 301 
sweats of, 300 
symptoms, 300 

" factors influencing severity, 301 
vasomotor symptoms, 300 
ilenstrual blood, amount of, 2S7 
composition of, 2S7 
noncoagulabiiity of, 2SS 
source of, 307 

cycle, blood picture during, 2S6 
" changes in, historical data, 306 
in cervix uteri, 324 
in corpus luteum, 331 
in endometrium, SOS 
in genital canal, 306 
in ovary', 327 
in tubal mucosa, 3 IS 
in vaginal mucosa, 324 
dual secretion theory', 349 
follicular phase, 349 
Gebhardb theory*, 306 
luteal phase, 350 

relation of anterior pituitary to, 2S2, 347 
s^uence of events in, summary, 344 
time of ovulation in, 67 1 
disturbances, functional, abortion and, 
differentiation, 1101 
molimina, 2S3 

wave theory' of menstruation, 2S0, 2S4 
Alenstruaring phase of cervix uteri, 324 
of endometrium, 314 
of tubal mucosa, 320 
Menstruation, age of onset, 290 
amount of blood lost, 2S7 
bleeding in, mechanism of, 317 
underlying cause, 351 
blood picture during cycle, 2S6 
pressure during, 2S5 
cessation of, in pregnancy', 645 
dinical characteristics, 2S3 
composition of discharge, 2S7 
corpus luteum of, 331 

j and corpus luteum of pregnancy', dif- 

ferences in, 340 
historical data, 2S1 
stage of h\'pereniia or proliferation, 
331 

of maturity', 334 
of retrogression, 33S 
of vascularization, 332 
cy'clical changes in cexv'ix uteri, 324 
in corpus luteum, 331 
in endometrium, SOS 
in genital canal, 306 
in ovary*, 327 
m tubal mucosa, 31S 
in vaginal mucosa, 324 
dual secretion theory', 349 
duration of flow, 2S7 
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Menstruation, endometrium in relation to, 
historical data, 2S1 
hormone theory, 2S1 
hypophyseal factor in, 282, 3-1:7 
in light of newer knowledge concerning 
physiology of reproduction, 344 
knee-jerk reflex in, 286 
hbido during, 2S4 
lunar theory", 279 
menstrual wave theory, 2S0, 284 
Meyer^s theory of primacy of ovum, 344 
muscle power during, 2S5 
noncoa^ability of discharged blood, 288 
normal, characteristics of, 283 
objective phenomena, 286 
ovarian follicle hormone in, historical data, 
281 

pain of, 283 
periodicity of flow, 286 
Pfluger^s theorj’-, 280 
ph 3 ''siology of, historical review, 279 
plethora theory, 279 
precocious, 293 

and nongenital hemorrhage of newborn, 
distinction between, 293 
causes and types of, 294 
clinical course, 295 i 

true, incidence and age of, 294 
tumors of endocrine glands as cause, 
295 

pulse rate during, 285 
reappearance of, after labor, 871 
subjective phenomena of, 283 
temperature of bod}" during, 285 
theories of, early, 279 
new, 351 

underlying cause, 351 
uterine ferment theory", 279 
without ovulation, 345 
Mental hy^ene of pregnancy, 708 
state in pregnancy", 649 
Mentolambda circumference, 518 
Mento-occipital diameter, 517 
Merosomatous monsters, 540 
causes of, 541 

Mertz-Luttge test for pregnancy", 653 
Mesatipellie pelvis, 266 
^lesencephalon, 428 
iMesenchyme, -^1 
Mesocolon, sigmoid, 221 
Mesoderm, 408 
dorsal, 421 

early diff’erentiation of, 420 
extra-embryonic, 421 
intermediate, 421 
intra-embryonic, 421 
lateral, 421 
somatic, 421 
splanchnic, 421 
somites, 423 
IMesometrium, 227 
Mesonephric fold, 564, 565 
tubule, development of, 560, 561 
Mesonephrogenic cord, 561 
Mesonephros, 421, 561 
Mesosalpinx, 227, 231 
Mesovarium, 227, 235 
formation of, 564 
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Metabolic changes as factor in onset of 
labor, 745 

in pregnancy, 650, 949 
disturbances as cause of eclampsia, 1040 
Metabolism in pregnancy", 650, 949 
Metanephros, 421 
Metoestrum, 362 

Metroplastic operations for double uterus, 
pregnancy following, 1071 
Meverall, Othowell, 48 
Meyer's conception of normal conjugate, 269 
theory of primacy of ovimi, 344 
Michaehs* conception of conjugata vera, 269 
Midbrain, 428 

IVIiddle west, history of midwifery in, 168 
Middleton, Peter, 152 
Midgut, 431 

Midwifery, American, and development of 
gynecology, 143 
British, development of, 4 
French, development of, from Pare to 
Baudelocque, 69 
German, development of, 95 
Midwives, Chamberlen's attempt to or- 
ganize, 47-49 
early" British, 50 
Maubray's qualifications for, 13 
training of, in eighteenth centui-y France, 
92, 93 

iVIijsberg's theory of vaginal development, 
579 

Milia in newborn child, 879 
Milk, colostrum distinguished from, 646, 647 
fever, 858 

human, amount of, 858, 859 
composition of, 858 
drugs excreted in, 860 
production of, factors influencing, 859 
quality of, 859 

secretion in puerperium, 858, 859 
in diet of pregnancy, 692 
iMiller, Henry, 168, 169 
Miller's embryo, 405, 406, 445, 447 
Mflward, Edward, 22 
Miscarriage, 1084 

Missed abortion, 1105. See also Ahoriion, 
77iiss€d^ 

Mitchill, Samuel Latham, 165 
Mitotic cell division, 387, 388 
Mitrjil stenosis in pregnancy, 981 
Molding of fetal head in labor, 767, 774 

asyunmetries due to, in newborn, 
880 

in relation to intracranial injuries, 
550 

IMoles, blood, in abortion, 1099 
carneous, 1099 
fleshy, 1099 
hematoma, 1099 
hydatidiform, 458 
abortion due to, 1092, 1099 
Giffard's case, 20 

hy"drammon and, differentiation, 479 
therapeutic abortion in, 1104 
vesicular, 458 
Molimina, menstrual, 283 
Mongolian spots in newborn, 904 
Mongolism, 539 
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PregMncy, funic soulBe of, 66G 
gallstone.-; in, 9S7 
garters in, 700 
gastric neurosis of, 1009 
generative tract in, 029 
gjomerulonephrosis in, acute, lO’^G 
ghcosuna in, 613, 650, 956, 957 
adrenalm, 651 ' 

alimentarj', 6.50 
phJoridzin, a50 
tests based upon, 651 
goiter in, 950 

gonorrhea in, 1077, 1079 
Graves disease in, 950 
gun^ in, 620 
habits in, general, 71S 
heart in, 624, 978 

sea^ie of, clonic organic, 9S0 

Y-^f^Y.^^^tion, 9S0, 9S1 
digitalis therapy, 953 

iiianagement, 9S3 
prognosis, 982 
symptoms, 9S0 
therapeutic abortion in 1104 
examination of, 679 ' 

mumurs in, 624, 979 
^art-bum in, 723 
Hegaris sign, 663 

he^topoietic s3-stem in, dL^eo-ses of, 

tetffe™Semcnt,695 

^odgkin s disease in 96S 

^ormonalsj-steminTe'^^ 

hydatid cysts in, 1074 
nJTeremesa of, 1006. See al-n Ar 

gums in, 620"^ 
hjTJertension in, 691 
uJTerthj-roidism in, 627 950 
treatment, 704 ’ " 

hiTophysis in, 625, 657 
dis^sa, of, 963 
uJTothjToidism in, 950 
treatment, 703 
hysterical, 675 
icterus in, 987 
imaginary, 675 

genitaUraet *^1066°*^^ anomalies of 
infecfioS<i“J)f -inUaUra ?- 1 

. 071 

obstruction in 99o 
- Paipitism in, 990 ’ 

lotestmes in, 621 
disease^ of, 989 

jaundice in, 987 ’ ® 

mdneys in, 613 


j ^ b1^x7n, q2r^’^ of, 991 

lead poisoning in, loai 
leg cramps in, 724 
length of, 671-675 
Leopold’s maneuvers in, 668 
leukemia m, 967 
acute, 967 
chronic, 968 

leukocytosis in, 698, 963 
cukorrhea in, 1078, 1079 
hghtemng m, 758 
■Limienmeyer’s test for, OSl 
-riaso modification fi5n 
hpemia in, 623 ’ ^ 

liver in, 628 
diseases of, 9S7 
tobar pneumonia in, 972 

preinature labor as re 
low re.-erve kidney in, IO^t inon 
lungs in, hifecti’on Fn, 622 

ma ana fever in, looi 

^ to,°W6°l disturbances due 

treatment, 1064 
management of, 678 

1033*^*^^'°“ to.xemias of pregnancy, 

013 

mental hygiene of, 70S 
state m, 619 

morUgl?ctes“^‘^“i 1081 
mSh!,°930°^’^®^’ 

Clinical course. 93 ^ 

complications, 941 
coun,e of labor 930 
dia^osis,712,’9lf 

dlffereS&J'2 930 

f lology, 931^°^'^^^ 939 
frequency, 930 

hereditary tendency Q*?! 

tr^tment, 942 
mucosa in, 62o 

normal, blood in, 697 ^ 
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“f^nngement of, G78 
operations m presence of, 1002 
osteomalacia in, 954 
treatment, 955 
ovarian tumors in, 1074 
ovaiy in, 640 

pancreas in, diseases of, 956 
parametrium in, 629 
parathyroids in, 627 
diseases of, 952 

paroxysmal tachjmardia in, 9S2 
pellagra m, 1004 
pelvic examination in, 681 
pain in, 696, 724 
pelvimetry in, 681 
peripheral circulation in, 979 
peritoneum in, 639 

phaSmf intestinal waU in, 621 

phloridziA test for, 651 
pnysical examination in, 679 
physiology of, 381 
pigmentation of skin in, 648 
^iskacek’s sign, 663, 664 
pituitary gland in, 625, 657 
diseases of, 963 
Plumbism in, 1004 
pneumonia in, 972 

pne^operitoneum as diagnostic aid, 671 

polycythemia in, 967 
previous, diagnosis of, 671, 672 
P™P‘i^ntia of uterus in, 1065 
prolapse of uterus in, 1065 
puinionary embolism in, 985 
tuberculosis in, 973 
minor surgical measures, 976 
placental and fetal tuberculosis com- 
plicating, 976, 977 

reactivation of quiescent state, 974, 976 
tnerapeutic abortion in, 1104 

or nonintervention? 974, 975, 976 
purpura haemorrhagica in, 968 
pyelitis of, 729, 992 
etiology, 729, 992 
local infections and, 730 
pathway of infection, 729, 730 
pituitary extract in, 731 
postural treatment, 731 
symptoms, 730 
therapeutic abortion in, 993 
treatment, 731, 993 
ureteral catheterization in, 731 
pyelonephritis in, 992 
management, 993, 994 
quickening in, 647 
reading matter for period of, 708 
record card, 679, 680 
regular observation during, 690 
renal pelvis in, 614 
respiratory system in, diseases of, 971 
retroflexion of uterus in, 1063 
retroversion of uterus in, 1063 
rheumatic heart disease in, 980 ' 

roentgenological diagnosis of, 671, 711 
examination in, dangers 711 
permitted uses of, 71o’ 
sacro-iliac joint pain in, 697 
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Pregnancy, scarlet fever in 998 

“saTilsifSHTef' i«. 623, 

aoxual intercourse durinfr. 707 79^ 
shoes suitable for, 700 ^ 

signs of, 643 

. order of appearance, 644 
sunulated, 675 
smallpox in, 998 
fetal infection from, 999 
infant immunity following maternal 
vaccination, 999 
splenic anemia in, 966 
spurious, 675 
changes in breasts in, 676 
nausea and vomiting in, 676 
psychic phenomena in, 676 
quickening in, 676 
stomach in, 620 
striae of, 648, 649 
treatment, 697 
subphrenic abscess in, 1003 
sugar metabolism in, 956 
tolerance tests for, 651 
suggestions to patients, 717 
suprarenal glands in, diseases of, 961 
surgery in, 1002 
symptoms of, 643 
order of appearance, 644 
syphilitic aortitis in, 980 
teeth in, care of, 679, 700, 724 
tests for, 651, 653, 654, 659 
tetany in, 953 
latent, 953 
treatment, 953 
thrombosis in, 985 
thyi’oid gland in, 627, 703 
diseases of, 949 
thyrotoxicosis in, 950 
treatment, 950, 951 
toxemias of, 1006 
chronic nephritis, 1021 
diet for, 719 
eclampsia, 1038 
in early months, 1006 
in later months, 1020 
incidence of different forms, 1026 
nausea and vomiting, 1006 
placental infarcts and, relation be- 
tween, 486 
preeclamptic, 1025 
prophylaxis, 1033 
retinitis in, 1029 
travel during, 694, 725 
trichomoniasis of vagina in, 1079 
treatment, 1080 

trigonal muscle of bladder in, 620 
tuberculosis of Iddney in, 991 
of lungs in, 973 

tumors of genital tract in, 1072 
typhoid fever in, 995 
undulant fever in, 997 
upper urinary tract infections in, 992 
ureteral atony in, 616, 619 
dilatation in, 614, 619, 993 
ureters in, 614^20 
urinary tract in, 613 
diseases of, 991 
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INDEX 


Pregnancy, urine in, examination of, GSO, 000 
instructions to patients, 725 
ui erine anomalies in, 1000 
artery in, 638 
bod}'' mucosa in, 037 
enlargement in, 003 

malpositions in, disturbances due to, 
1061 

souffle of, 660 ^ 
tumors in, 1073 
uterus in, G33-03S 
vagina in, 638 

vaginal exiimination in, final, 71/ 
moniliasis in, 1081 
trichomoniasis in, 1079 
treatment, 1080 
varicocele in, 033 

varicose veins of legs in, management, 095, 
724 

of vulva in, 697 
varicosities in, 984 
variola in, 998 
\iosterol in, 735 
visits to obstetrician, 690 
vitaniins in, 733-737 
deficiencies of, effects, 733-737 
embryonic development and, 735, 737 
reprofluction and, 733, 730 
resistance to infection and, 734, 730 
rickets and, 735, 737 
scurvy and, 735, 737 
sterilftj'- and, 734, 735, 736 
vomiting in, 1006. Sec also Xainsca ami 
vomiting of pregnancy. 
weight during, control of, 092, 693, 719 
Pregnant uterus, 033-038 
axial rotation of, 1065 
discomforts due to weight and pressure 
of, management, 695 
malpositions of, as cause of abortion, 
1092 

disturbances due to, 1061 
following interposition operation of 
Watkins and Werthcim, 1066 
treatment, 1064 
procidentia of, 1065 
prolapse of, 1065 
retroflexion of, 1063 
retroversion of, 1063 
Pregravid phase ‘of endometrium, 309 
Premature labor, 1113 

as result of influenza in pregnancy, 971 
of lobar pneumonia in pregnancy, 973 
definition, 740 

induction of, in eclampsia, 1053 
in preeclamptic toxemia, 1036, 1037 
Prematurity, 897 > , 

asphyxia in, 898 
care in, 899 
clinical course, 898 
edema in, 898 
feeding in, 899, 900 
icterus in, 898 
incubators, 899, 900 
intracranial hemorrhage in, S9S 
lack of breast engorgement in, 898 
mortality in, 897 
scleredema in, 898 


Prematurity, signs of, 897 ^ ^ 

Premenstrual pluu'^e of cervix uten, o24 
of ciidoinctriiim, 300 
of tubal nuK'OMi, 320 
Prenatal care, 078 ^ 

in nrevention of toxeinias of pregnancy. 


Preparation of ob>tctriciau for labor, 793 
of patient for labor, 793 

for vaginal examination in labor, S03 
Prepuce, 203 
development of, 58,5 
Pre>cott, Oliver, 140^ 

Presentation, 506, 597 ^ 

accommodation theory, o9S, /O/ 


brcecli, 598, 602 
complete, 598 
frank, 508 
single, 598 
brow, 598 
varieties, 00-1 

causes which influence, 597 
ce))halie, 598 

freciueney. explanation of, 597 
varieties, 003 
definition of, 597 
diagnosis, 005 

by abdominal palpation, GOO 
by aiLscultation, tiOO, Oil 
by inspection, 005 
by vaginal exiunination. Oil 
roentgenological, 710 
fare, 598, tlOl 
varieties, 004 
foot, 598 

(Juillcmeaifs early method in, 72 
Mauriccau’s early method, 79 
in multiple pregnancy, 930 
longitudinal, 597 

Pajot’s law of accommodation, 59S, 707 
point of direction in, 003 
roontgonologieal diagnosis, 71G 
shoulder, 603 
Simp^on^s theory, 598 
sincipital, 598 
transverse, 597 
varieties, 004 
vertex, oOS, 599, 600 
frequency of, cause for, 7GS 
mechanism of labor in, 703 
varieties, 003 

Presenting arm, GifTard’s ciise, 20 
Pressure necrosis of scalp in neNvborn cliild, 
883 

Primacy of o\'iun, Meyer’s thcor>", 3*14 
Primary follicle, 591 
primitive segment, 558 
Primates, oestrous cj'cle in, 369 
Primitive gut, 429 
segment, primary, 558 
secondary, 558 
streak, 411 

vaginal plate, formation of, 574 
Primordial capillary bed of yolk sac, 436 
follicle, 327 
germ cells, 585, 586 
^ early history of, 3S4 
1 rincipal pronephric tubule, 558 
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Processus vaginalis peritonei, 227 
Procidentia of pregnant uterus, 10 
Proctoclysis in nausea and vomitbe: of nree- 
nancy, 1015 ^ ^ 

Progestin, 281, 344, 350, 351 
deficiency as cause of abortion, 1086 
Prolan A, 659 
B, 659 

Prolapse of pregnant uterus, 1065 
Proliferations from germinal epithelium, 385 
Prominence, cephalic, of fetus, 607 
Pronephric chamber, inner, 561 
segment, development of, 558, 559 
tubule, 558 
principal, 558 
supplementary, 558 
Pronephros, 421 
development of, 558 
Pronucleus, male and female, 399 
Pro~oestrum, 362 
Prosencephalon, 428 
Pruritus at menopause, 301 
at puberty, 284 
Pseudocorpora lutea, 347 
Pseudocyesis, 675 
Pseudopregnancy, 362 
Psychic phenomena in spurious pregnancy, 
676 ; 

shock, abortions due to, 1094 
symptoms of menopause, 301 
Puberty, 290 
age of, 290 

climatic factors in, 290, 291 
factors influencing, 291 
racial factors in, 290, 291 
early, and age of menopause, 299 
general body changes of, 292 
local changes in generative organs in, 292 
precocious, 293 
relation of, to maturity, 293 
secondary sex characteristics, 292 
underlying cause of, 291 
Pubic artery, internal, 242 
ligament, arcuate, 210 
inferior, 210 
superior, 271 

symphysis, joint cavities of, 271 
Pubococcygeal part of levator ani muscle, 
251 

Pudendal artery, internal, pelvic part, 242 
perineal part, 243 
cleft, 204 
commissures, 203 
lips, 203 
nerve, 248 
plexus, 248 
veins, internal, 246 
venous plexus, 246 
Pudendum, 203 
muliebre, 203 

Puerperal fever as absorption fever. White s 
theory, 101 

chlorine in prevention of, historical data, 
121 

epidemical character of, first study by 
Gordon, 109 

epidemics in Hotel Dieu, seventeenth 
century, 82 


Puerperal fever, erysipelas and, relation be- 
tween, 110, 112, 113 
etiologj', Semmelweis’ studies, 137-143 
historical, 99 
Armstrong, John, 109 
Baudelocque, Auguste Cesar, 114 
.Blundell, James, 113, 115 
Campbell, William, 115 
Ceely, Robert, 113 
Clarke, John, 108 
Collins, Robert, 121-125 
Denman, Thomas, 111 
Eisenmann, Gottfried E., 127--129 
Foster, Edward, 107 
Gooch, Robert, 113, 114 
Gordon, Alexander, 109-1 11 
Hamilton, Alexander, 108 
Henry, William, 125-127 
Holmes, Oliver Wendell, 129-136 
Kirkland, Thomas, 106 
Kneeland, Samuel, 136, 137 
Moore, George, 114, 115 
Nunneley, Thomas, 113 
Pouteau, Claude, 112 
Rigby, Edward, 116 
Semmelweis, Ignaz, 137-143 
Waller, Charles, 115 
Walsh, Phillip Pitt, 107, 108 
Weatherhead, George Hume, 112 
White, Charles, lOCP-lOS 
infectiousness of, early studies in, 108, 
111, 113 

pelvic drainage as prophylactic measure, 
White's practice, 102, 103 
osteophyte, 626, 658 
Puerperium, 845 
abdominal binder in, 856 
after leaving hospital, 726 
after-pains in, 846 
anemia of, 964 
treatment, 966 
bladder in, care of, 866, 867 
bowels in, care of, 857 
bradycardia in, 865 
breasts in, 858 
care of, 857, 862 
care of bladder, 866, 867 
of bowels, 857 
of breasts, 857, 862 
of nipples, 862, 863 
carunculae myrtiformes in, 853 
cathartics in, 857 
catheterization in, 867, 868 
cervix in, 852 

changes in breasts, 857, 858 
in cervix, 852 
in skin, 865 
in urinary tract, 866 
in uterus, anatomical, 847 
in apparent size, 845 
vessels, 851 
in vagina, 853 
chill in, 855 
cystitis in, 868 
definition of, 845 
enemas in, 857 

engorgement of breasts in, 858 
examination in, final, 862 
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Puerporiiim, exercise in, S60 
fever in, SG4 ^ ^ 

fin:\l exaininanon in, HV2 
giaactogogue^ 
hemorrhoids in, S57 
iucoutiucnce of urine in, Sui> 
lactation in, S5S, So9 
lochia in, 
iunount, 75-1 
bacieriolog\% S54^ 
management of, S55 ^ 
nipples in, care of, ^12, SCo 
pitcher douche in, $55 
pulse in, $55^ 
pyelitis in, $0$ 

ieappo;\rauce of menstruation, $71 
resimtption of aeti\*iTy, $00^ 
retention of urine in,^^0,^^7 
secretion of nxilk in, SoS, $59 
skill in, $55 
sleep in, $55 ^ 
s\\*e;tting in, $55 
tcinpeniture in, $o4 
nreteral obstnieiion in, $59^ 
urinary complications in, $5$ 
tmet in, $55 

urine in, baetejiolog>% $57 
incontinence of, $5$ 
letontion of, $55, $57 
utojus in, $45, $47, $51 
vagina in, $oo 
visiTors in, $55 
vulvar p;\d in, $55 
weight in, $71 
PughrBenjiunin, 3 1-33, 53 
Pugh's forceps, historical data, 53-55 
maneuver ior ddiverv of aitexHeonung 
he:\d, 33 

methixl of podalic version, 32 
of resuscitation of newborn, 32 
Pulmonary embolism in pregnancy, 9S5 
tuberculosis, active, marriage inadvisable 
in, 974 

in pregnancy, 973 
minor surgie;d ine;istiies, 975 
placental and feral tuberculosis com- 
plicating, 975, 9< t 
Thcrapeutfe alx^rtion in, 1104 
quiescent, activation by pregnancy, 974, 
975 

Pulse during menstruation, 2$5 
in puerperium, $55 
matcmal, in pregnancy, 555 
Pulvis parturiens, 171 
Purpum haemorrhapea in pregnancy, 95$ 
Pus iufeciions in skin of newlx>m, 903 
Putorius, oestrous cycle in, 357 
Putrid fever, 104 
P>'oIit:s in puerperium, SoS 
of pregii;uie\\ 729, 992 
oiieJe^', 729, 992 
KVid infections and, 730 
pathway of infection, 729, 730 
pitm:ar>" extract in, 731 
XXiStund trctitmonr, 731 
symptoniN 730 
therapeutic abortion in, 993 
tresument, 731, 993 


P>^elitisof pregnancy, ureteral catheterization 
in, 731 

pyelonephritis in pregnancy, 992 
managemeut, 993, 994 
Pj*eniia in newborn child, 904 
^^'odermia in newborn child. 903 


Quadrupeds, mechanism of Libor in, 753 
pdves of, compared with human pelves, 
253 

Quadniplcts. See Pr<:g7iajici/, muUiple^ 
Quickening as sign of pregmmey, 547 
in spurious pregnancy, 575 


Rabbit^breedixg woman of Godlyman, ex- 
pose of, 15-1 S 

Rabbits, oestrous cycle in, 355 
Race and age of menopause, 29$, 299 
of puberty, 290, th)l 
variations in bony pelvis, 255 
I Rachischisis, 425 
! Rami perineales, 249 
i Ramsay, David, 144, 153 
Ramus ovarii, 242 
tubarius, 242 
Rand, Isaac, 145 

Randall and Mussey's treatment of eclamp- 
sia, 1051 

Raphe, median, development of, 5$5 
Rat, oestrous cycle in, 355 
Raynalde, Thomas, 5 

Reading matter for period of pregnancy, 70S 
Rec:ini:er, J. C. A., 190 
Recess, anterior, of ischiorecml fossa, 213 
Record card in pregnancy, 579, 5$0 
Rectal anesthesia in labor, $11 
examination in labor, 795 
technic, $01 

feeding in nausea and vomiting of preg- 
nancy, 1015 
folds, internal, 221 
valves, 221 

Recto-uterine excavation, 2lS 
fold, 21$ 
pouch, 21$ 

Rectovaginal septum, 229 
Rectum, 221 
urorectal, o$l 

Red infarcts of placent^ 474 
Reduction divirion of ohromosoines, 3S7., oS9 
Redex, knee-jerk, in menstrual cycle, 2S5 
Regional nexuies of embryo, 420" 
Regurgitation, aortic, in pregnancy, 9S1 
Reid, James, 135 
Relaxin, 350 

Renal insum ciency, iheianeutic abonicn im 
1104 ' 

Reproduction, vitanrin factor in, 733, 735 
Reproductive cells, 3$2, See also G’errrj aUs^ 
cyde, festtures common to venebrates, 359 
in anim^ 35$ 

^and, indifferent, development of, 5S7 
’ transformation into ovarv, 5$$ 
into testis, 5$$ 

or^tn^ changes in, at menopause, 302 
iocal changes in, at puberty, 292 
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Reproductive organs, physiology of, exclusive 
of pregnancy, 279 
in pregnancy, 3S1 
historical review, 279 

Resistance to infection, lowered, in preg- 
nancy, 022 

vitamin factor in, 731, 730 
Respiration, artificial, in aspli>^ia neo- 
natorum, S29 
in ncwlxirn child, S29, S7*i 
Respiratory disturbances in intracranial in- 
jury of newborn, 8S9 
system, changes in, in jircgnancy, 021 
diseases of, in pregnancy, 971 
in fetal syphilis, 531 
of fetus, 519 
Restitution in labor, 78-1 
Uesuscitalion of newborn child, methods, S29 
Puglfs metliod, 32 
Rete ovarii, developmeut of, 59 1 
testis, fonuiUiou of, 5SS 
Retention of urine in iiuerpcriuni, 800, S07 
Retinitis in toxemias of jiregnaney, 1029 
Retrodisplacemeut of uterus, treatment, 
postpartum, SOI 

RetroUexion of jireguant uterus, 1003 
Retroperitoneal tL'^.'^ue, 2 IS 
Retroversion of pregnant uterus, 1003 

incarcerated, as indication for tliera- 
peutie abortion, 1101 

RettePs work on develojuncnt of vagina, 
579 

Revere, John, 100 

Reynolds^ ut<*rine fistula method of .studying 
uterus in vivo, 301 

Rhesus monkey, oest roiis cycle in, 309 
Rheumatic heart (lise:Lse in pregnancy, OSO 
Rhoml>eneepha!on, -128 
Richmond, John Lambert, 155 j 

Rickets, fetal, 538 ; 

prevention by prenatal feeding of vitamin 
D, 735, 737 
Ridglcy, I'hoinas, *18 
Rig!)}', Rdwani, and puerpend fever, 110 
Right external olJiqne diameter, 271 
Ring, subchorial closing, *108 
Riolan, Jean, 70 

Ritgeifs contribution to knowledge of bony 
Iiclvis, 208 
Riverius, Laa^arus, 7 
Rockwell, Alphonso David, 1S7 
Rodent ia, ocstrous cycle in, 300 
Rodercr, Johann Georg, 97 
RodereP.s contribution to knowledge of bony 
pelvis, 208, 200 

Roentgen rays, abortion due to, 1092 
Roentgenological demonstration of progress 
during labor, 710 
diagnosis of anenccphal^s 713 

of fetal abnormalities or monsters, 713 
of fetal death, 715 
of hydrocephalus, 713 
of multiple pregnancy, 712, 930 
of pelvic al)noriTialitics, 713 
of position of child, 710 
of pregnancy, 071, 711 
examination in pregnancy, dangers oi, 
permitted uses of, 710 


Roentgenological measurements of pelvis, 714 
Roesslin, I mchurius, 0 
Rogerius of Parma, 4 
RohPs stria, 408 
Roonhuyso’s lover, 52 
Roseumullcr’s node, 247 
organ, 238 

Rotation, axial, of pregnant uterus, 1065 
of fetal liead, external, in labor, 785 
internal, in labor, 778 

Roubits(4iok-Brinnitzer technic of adrenaOn 
test for pregnancy, 051 
Round ligaments of uterus, 227 
Rowland, William, 8 

Royal College of Phj^sicians, Chaniberlen’s 
quiUToIs with, 45 
Rubber gloves for labor, 793 
RuclY, Jacob, 44 
Rugae vaginalis, 229 

RuiRiu-c of bag of waters in labor, 794, 812 
artificial, 813 

of placental varicosities, 496, 497 
Russell, Alexander, 101 
Rutgers Medical College, founding of, 165 
Rutting season of animals, 361 

wSaiiatxeu^s theory of fetal circulation, 906 
Sac, amiiiotic, 455 
chorionic, 457 
vitelline, 451 
yolk, 420, 450 

Sacral nerves, perineal branches, 249, 250 
plexus, 248 
Sacro-iliac joint, 270 

pain in jircgnancy, 007 
ligament, anterior, 270 
posterior, 270 

synchondrosis, height of, and symphyseal 
height, relationship between, in mam- 
mals and man, 253 
joint cavities of, 271 

Sacrosciatic ligament, great or posterior, 197 
.small or anterior, 197 
Sacrospinous ligament, 197, 271 
Saevotuberous Ugameat, 107, 271 
Sacriun, 270 

Salivary glands, infections of, in newborn, 
904 

Saphenous opening, 247 
vein, great, 247 

Scalp of newborn child, areas of pressure 
necrosis in, SS3 

test of fetal circulation in labor, 824 
Scanzoni, Friedrich Wilhelm, 140 
Scarlet fever, fetal, 531 
in pregnancy, 998 
Scarpa^s biscia, 205 
Schmitt, Wilhelm Joseph, 98 
Schrodcr^s studies on cyclical changes of 
endometrium, 306, 314 
Schultze's mechanism of expulsion ot pla- 
centa, 756, 757, 790, 791 
Schwalbe on double monsters, 541 
Sciatic foramen, 107 
nerve, small, 249 
Scirrhus, placental, 482 
Scleredema in premature infants, S9o 
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Scleromen?^. 256 

Scieroroaie, 424 ^ ^ ^ 

Scopoliunme iind morpliiiie in labor, ^10 
^‘crubbinsr of hand? in preponition for labor, 
793" . , . * 

of paiienr for vagmol examination in | 
labor, S)3 _ . 

>cur 4 ~>\ \itainm factor in, 73o, 737 
i^ondary primitive segment, o56 
sex characteri^ic? of puberty, 292 
Secretory phase of endometrium, 309 
Sedatives m eclampsia. 1049, 1051 

in nausea and vomiting of pregnancy, 1012, 
1014 

in preeclamptic toxemia. 1034 
Sedimeniaiion rate of erythrocytes in preg- 
nancy. 62o, (>54, 699, 963, 964 
Segment, primitive, primary', o5S 
secondary. o5S 

pronephric. development of, 5oS, oo9 
Segmentation cavity in embryo. 403 
of fertilized ovum, 401 
Semination, 397 

Semmelu'ets, Ignaz, and puerperal fever, 137- 
143 

Senile endometrium, 303 
Separated placenta, retained, placenta ac- 
rreta and. differentiation, 501 
Separation of placenta in labor, 755, S34 
normal mechanism of, 500 
Sepsis, fetal, 531 
in nevrbom child, 904 
Septa, placental. 470 
Septate uterus 1067 

pregnancy in, 1069, 1070 
Septum clitoridi^. 206 
rectovaginal, 229 
urethrovaginal, 229 
vesicovaginal. 229 
Serous coat of uterine tube, 233 
of uterus. 224 
Sex ceils. See Germ uUs, 
centers, 379 

cliaracieristics, secondary, of puberty, 292 
cycle, dual secretion theory, 349 
features common to vertebrates, 359 
in animals 35S 

relation of anterior pituiuiry' to, 2$2, 347 
desire. See Libido. 
determination, 394 

chrotaosome theory, 394 ! 

dinerences in bony pelvis, 264 i 

dinerentiation of indifferent reproductive ' 
gland, oS^S 

of fetus, determination of, 707 j 

season in animals, 359 
^xu^ intwourse, 375. See also Coilu^. 
Shaving of pubic regions before labor, 794 
Shawe, Hester, 4S 
Sheep, oestrous cycle in, 369 
Shippen, William, 147 
Shippen, Wiiliam, Jr,, 147—151 
Shock, psycluc, abortions due to, 1094 
^hoes for pr^nant vroman, 700 
Shoulder of fetus, delivery of, S25, S26 
^presentation, 603 
‘^Shovr ' of labor, 75S, 794 
Siebold, Adam Elias von, 9S 


Siebold, Caspar Jacob von, 91 
Siebold, IH, C:ui Casper von, 9S 
Siegemundin, Justine, 95 
Sigauir, Jean Rene, S7-S9 
Sigauifs operation, ffrst employment of, S7— 
S9 

Sigismund's theory of menstruation, 2S0 
Sigmoid arteries, 242 
colon, 221 
ffexure. 221 
mesocolon, 221 

Silver nitrate treatment of eves of newborn, 
S2S 

Simmons, Samuel Foart, 3S 
Simpson, Sir James Y., 192 
Simpson’s theory of fetal presentation, 59S 
Sims, James iMarion. 179-1 S3 

founder of Woman's Hospital of 
Slate of Xew York. IS2, 1S3 
originator of operation for vesico- 
vaginal nstuia, 179-1S2 
Sims’ position, history of, ISO 
speculum, ISl 
Sincipital presentation, 59S 
Sinovaginal bulbs, formation of, 572 
Sinus lacliferi, 646 
marginal, of placenta, 471 
rhomboidaiis, 420 
urogenital, development oi', 5S1 
in development of vagina, 579 
pars pelvina, 5S2 
phollica, 5S2 

Skeleuu changes in fetal syphilis, 535 
development of fetus, 513 
Skene. Alexander J. C., 190 
Skene's ducts, 204 
I Skin ch^ges in fetal syphilis, 534 
empiio^ of menopause, 301 
of puberty, 2S4 

hemorrha^ into, in newborn, S96 
in puerperium. S65 
of newborn child, S79 
I birth injuries to, SS3 

I congenital affections, 902 

I miectious diseases, 903 

I ^ pigmentation of, in pregnancy, 04S 
Skoda, Josef, 140 
Skull, development of, 516 
feti^ changes in, abnormal, 543 
circumferences. 517 
development of, 516 
diameters of, 275, 276, 517 
fontanels of, 516 
fractures of, at birth, 549 
measurements, 275, 276, 517 
stress bands of, 551 

structure of, in relation to birth in- 
juries, 550, 551 
sutures of, 516 
^ ossification centers, 516 
Sleep in puerperium, Sho 
J^Iemon^ studies on metabolic factor in on- 
^ set of labor, 745 
Sloan manuscript Xo. 2463, 4 
Sloane, Sir Hai^, 22 
Smallpox, fetal, 530 
in pr^nancy, 99S 
fetal infection from, 999 
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Smallpox m pregnancy, infant irnnninitv fol- 
lowing maternal vaccination, 999 
Sxiiellie, Willhun, 29-2S, (iO 
Smellie*s contribution to knowlccige of bonv 
pelvis, 2l)S 

forceps, historical data, 99 
Smith, John Augustine, loJ 
Smith, Xathan, pioneer in ovariotomy, 179 
Smith and Engle/s ilemoust ration of pitui- 
tary role in men>truation, 2S2, 317 
Smollett, 'robias George, 27 
Social status and age of menoj}au^e, 299 
Solayrils dc Kenhac, 01 
Solution, Carrel-Dakin, history of, 120 
Labarraxpic^s, history of, 117 
Somatic cells, 3S.3 
mesoderm, 121 
SonuUopIcure, J21 
Somites. 110, .>>S 
inoodermic, 123 

mimber of, :uj index of developnumf, -121 
Somnolence in newborn chihl as sign of 
intracranial injury, 8S8 
Sore nipples, i)roi)lem of feeding from, S93 
Soulile, funic, of pn^gnaney, lUiO 
uterine, of i)regnahey, 000 
Sound, uterine, history of u^e, 191 
Space, intervillous, cliorionic. lot) 
intra-a|)oneurotie, superficial, 203 
periviielline, 327 
triangular, 20S 
urogenital, 201 
Spachius, Israel, 29 
Speculum, Sims\ IS I 
vaginal, history of use, 190 
Spec^ euibryo, *131, *132 
Spencer. Dr., 143 
Spennatid, 390, 392 
.Spermatocyte, 390, 392 
Spcrmul agenesis, 38*1, 383, 380, 391 
^ serjuence of events in, 390, 392 
Spermatogonia, 390, 391 
Spermatozoa, 3S2 

defective, as cause of al>ortion, 10S9 
maturation of, compared with maturation 
of ovum, 391 

number of, in one ejaculation, 378 
size of, 382 

transportation of, 37S, 393, 973 
viability of, 380, 39(3, 973 
Spermia, 300, 392 
Spijenoid fontanel, 319 
Sphincter, anal, external, 200, 222 
internal, 222 

muscle of membranous urethra, 211 
^ vaginae, 208, 231 
Spicer, Hichard, 48 
Spinal anesthesia in labor, Sll 
Splanclxnic mesoderm, 421 
Splanchnopieure, 421, 429 
Splenic anemia in pregnancy, 999 
Spongy layer of uterine mucosa, ciianges in 
^ pregnancy, 492 
Spontaneous abortion, 1084 
Spots, Mongolian, in newborn, 902 
SpuIcr^s work on development of vagina, 379 
Spurious pregnancy, 973 
Squama temporalis, 319 


St. Andre, Nathanael, IG 
St, Cosmo, 69 
St. Damien, 69 
Stalk, belly, 420, 429 
body, 436 
^ yolk, 430, 453 

St{‘arns, John, and use of ergot in labor, 171, 
172 

Stcigerthal, Johann Georg, 17 
Stomps contribution to Icnowledge of bony 
pelvis, 268 

Stenosis, mitral, in pregnancy, 981 
Sterility, abortion in relation to, lOSS 
due to overfrequent intercourse, 378 
vitamin factor in, 734, 735, 736 
Sterilization by heat, Henryks early experi- 
ment, 125-127 

Steniocloidonuistoid muscle, hematoma of, 
in newborn, SS*t 
Stiftchenzc4len, 319 
■ Stigma of corpus I u team, 331 
Stoekard and Papanicolaou’s vaginal smear 
method, 358 

Stomach, changes in, in pregnancy, 620 
StoxnocU^al plate, 432 
Stomodeum, 432 
Stools of newborn child, S77 
Storrs, llobert, 136 
Stratum granulosum of ovary, 238 
subvjisculare, 224 
^ vasculare, 224, 24G 
Streak, primitive, 411 
Stress bands of fetal skull, 551 
cranial, of birth, 550 
Stria, Langhans’, 468 
\itabuch\s, 468 
HohPs, 468 

Striae, fil^rinoid, of trophoblast, 449 
gravidarum, 648, 619 
treatment, 697 

StroganolT’s treatment of eclampsia, 1049 
Stroma, endometrial, 307 
Strutt, William, 127 
Smart, Alexander, 27 
Subchorial (‘losing ring, 4GS 
inanatoinu, tuberous, 1099 
Suixeutaneous fat necrosis of newborn, SS4 
Sul)ingujnal lymph gDnds, deep, 247 
superficial, 247 

Suboe(*ipitobregmatic circmnfcrence, 517 
diameter, 276, 517 
Subperitoucal tissue, 218 
Sul>i)Iirenic abscess in pregnancy, 1003 
Sul>pubic ligament, inferior, 210 
Sucrose, administration of, for diuresis m 
pr(‘e(’iam})tic toxemia, 1036 
Sugar metabolism in pregnancy, 956 
tolerance tests for pregnancy, G51 
Superfccundation, 934 
Superfetation, 93*4 
Superior aperture, 195 
Superprcgnanc}^ 348 ^ 

Supplemental proiiephric tubule, oGu 
Suprarenal glands, diseases of, in pregnancy, 
9G1 

in fetal s>q)hilis, 535 
small hemorrhages in, m newborn, S96 
Supravesical fossa, 242 
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Surgery in pregnancy, 1002 
Surgical Utcratiire, new, 1 . on-- 

Sus^peni^oo' ligament of clitoris, -OG 
of ov:xry, 225, 237 
Suturcs, cranial, 516 
Suyger, de, 14 

Sweating at menopause, 300 
in puerperuun, SG5 
Synuuelia, 544 

roentgenologic diagnosis, 713 
Svnipaiheti(‘ plexus, cavernous, 249 
S>^npliy-eal height and height of sacro-iliac | 
s\mchondrosLs, relationship between, in 
uiaimnals and man, 253 ^ | 

Symphysiotomy, introduction of, by Sigault, > 
S i ~S0 ^ ^ 

Symphysis pubis, joint eax'itics of, 27J. ^ 
Symiwdia, roentgenologic diagnosis, 713 
Synapsis of chromosomes, 3S9 
Synchondrosis, sacrococcygo;il, height of, 
and symph>>eal height, relationship be- 
tween. in mammals ami man, 253 
sacro- iliac, joint cavities of, 271 
Synchtism. 772, 774 
Syncytial knots. 4GS 
Syncytuun, 417 

absorptive or villous, -M? 
formation of, 4G7 
Syndactyha, .>15 
'^>]i)nh-^. congenital, 532 
fetid, 532 

as cau^e of abortion, 532, 533, 1091, lOOS, 
1000 

of malformations, 532, 533 
changes in body organs and sj'stcnis, 
534, 5Ck5 
m placenta. 533 
in umbilical cord, 533 
cutaneous changes in, 534 
etTects. factors influencing, 532 
skeletal changes in, 533, 535 
S>'philitic aortitis in pregnancy, 9S0 


Tachycardl^, parox\’siual, at menopause 
301 

in pregnancy, 9S2 

Tag, hymenal in newborn child, STS 
Tait. Ilawson, 193 

theory of menstruation, 2S0 
Tio-nior, Etienne Stephanc, GS 
Tarnier’s forceps, historical data, CS 
Teaching, hospital, early, hy John Leake, 3^ 

Tears. See Laccroiions, 

Teeth, care of, in pregnancy, G79, 700, 724 
decay of, dietary control, 701 
extraction of, in pregnancy, G79, 701, 724 
temporary, enamel formation in fetus, 51 
Tela submucosa of vagina, 231 
subserosa of peritonemn, 215, 21S 
Telangiectatic nevi in newborn, 902 
Telencephalon, 42S 

Tempemture, body, during menstruatior 
2So 


dehydration, in newborn child, S94 

in puerperium, S64 

inanition, in newborn child, S94 


Temperature regulating mechanism of new- 
born child, S75 

Tempnil bone, o,->ifieation of, 516 
Tendinous arch of obturator fa.<cia, 251 
point, centnd. of perinemn, 207 
Tennent, John Van Brugh, 100 
Tentorium cerebdli, luceraiioiis of, at birth, 
551 

Terata, 5-10 

luuuion in iirotluction of, 52S 
cavUiC^ of, 5-U, 5^12 
cLissification, 510 
defects of, loc:d, 513 
major, 515 

development of, in embryomd period, 523, 
527, 52S 

diagnosis by J-ray, 713 
double, 511 

faulty implantation of ovum as cau^e, 52S 
formation of, theories of, 52S 
in relation to abortion, 515 
meroionuitous, 510, 5 1 1 
single, 510 

Testis, development of, from indilTerent 
glaiul, 588 

rehitioiL-^hip of, to wolllian duet, mci^ 
nephros, and iniillerian duct, 592 
rete eorils of, development, 588 
tunica ;dbuginca of, formation, 588 
Tecjls for pregnancy, 651, G53, 051, G50 
Tetany in pregnancy, 953 
latent, 953 
treatment, 953 
Theca folliculi, 237 
Theca-lutein cells of ovary, 341 
Theelin, 351, t>59 

Therapeutic abortion, 1103. 8ee aLo 
tio/i, //ura;>tidic. 

Tiioms' method of roentgenologic:d inen- 
sunition of jxdvis, 714 
Thomas, T. Gaillard, 190 
Thoracic duct, 247 
Thoracopagus, 515, 517 
Threatened alxirtion, 1099 
treatment, 1102 
Thrombosis in pregnancy, 9S5 
Thymus glands in fet:d syphilis, 535 
of newlx)rn child, S7S 

TluToid gland, adenoma of, in pregnanev, 
950 

changes in, in pregnancy, G27, 703 
dise;ises of, in pregnancy, 9-19 
dysfunction of, and abortion, 1088 
and eclampsia, lO'lO 
of newborn child, 878 
work hjix'rtrophy, in pregnancy, 949, 
950 

Th\Totoxicosis in pregnancy, 950 
treatment, 950, 951 

Toft, Maiy% rabbit-breeding woman of 
Godljunan, expose of, 16-18 
Tompkiiis, Thomas, tnmslator of La Motte, 
S4 

Tooth bud infections in newborn, 904 
Torsion of lunbilical cord, 506 
Toumeut and Lcga\*^s theory of vaginal de- 
velopment, 57S 
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Toxemias of pregnancy, 1006 
chronic nephritis, 1021 
diet for, 719 

incidence of different forms, 1026 
eclampsia, 1038 
nausea and vomiting, 1006 
of early months, 1006 
of later months, 1020 
placental infarcts and, relation between, 
486 

preeclamptic, 1025 
prophylaxis, 1033 
retinitis in, 1029 

preeclamptic, 1025. See also Preeclamptic 
toxemia. 

Toxic chorea of pregnane}^, therapeutic 
abortion in, 1104 

Toxicological states, transmitted, in fetus, 
535 

Toxins as cause of abortion, 1091 
Transactions of American Gynecological 
Society> history of, 189 
Transfusion, blood, in hemorrhagic disease 
of newborn, 896 

in megaloblastic anemia of pregnancy 
and puerperium, 966 I 

Transitional diarrhea in newborn child, 877 
Transitory fever in newborn child, 894 
Transverse arrest in labor, 786 
diameter of pelvic inlet, 274, 688 
ligament of pelvis, 210 
perineal ligament, 210 
muscle, deep, 211 
superficial, 207 
presentation, 597 
varieties, 604 
Trask, James D., 167 
Trauma as cause of abortion, 1093 
birth, 547, 883 

Travel during pregnancy, 694, 725 
Trevisa, John, 4 
Triangular ligament, 210 
inferior, 210 
superior, 211 
space, 208 

Trichomoniasis, vaginal, in pregnancy, 1079 
treatment, 1080 

Trigonal muscle of bladder in pregnancy, 
620 

Trigone, urogenital, 210 
Tripier, Auguste, 187 
Triplets. See Pregnancij^ multiple, 
Trophectoderm, 406 
Trophoblast, 406, 446 
cellular, 447 
fibrinoid striae of, 449 
of chorionic villi, 467 
True conjugate, 269, 273, 686 
Trunk region, early differentiation in, in 
embryo, 419 
Tubae uterinae, 231 

Tubal epithelium, cyclical changes in, 319 
mucosa, cyclical changes in, 318 
nerve theory of menstruation, 280 
Tube, endocardial, of embryo, 434 
fallopian. See Uterine tube. 

Tubercle, cloacal, 582 
genital. 


Tubercle, genital, period of development of 
external genitalia, 583 
rniillerian, 567, 568, 572 
Tuberculosis, congenital, 531 
fetal, 531 

secondary to maternal tuberculosis, 976, 

of kidney in pregnancy, 991 
of placenta, 494 
chorio-amniotic, 495 
decidual, 494 
intervillous, 494 
intravascular chorionic, 495 
intravillous, 494 

secondary to maternal tuberculosis, 976* 
977 ’ ^ 

pulmonary, active, marriage inadvisable 
in, 974 

in pregnancy, 973 
minor surgical measures, 946 
placental and fetal tuberculosis com- 
plicating, 976, 977 
therapeutic abortion in, 1104 

or nonintervention? 974, 975, 976 
quiescent, reactivation by pregnanev. 
974, 976 

I Tuberous endometritis deciduae, 509, 510 
I subchorial hematoma, 1099 
Tubule, mesonephric, development of, 560, 
561 

pronephric, 558 
principals, 558 
supplemental, 560 

Tumors of endocrine glands as cause of pre- 
cocious menstruation, 295 
of fetal bones, 538 

of genital tract, pregnancy in presence of, 
1072 

of ovary as cause of delayed menstrua- 
tion, 299 

of precocious menstruation, 295 
in pregnancy, 1074 

of pineal gland as cause of precocious 
menstruation, 295 
of placenta, 489 
clinical aspects, 490 
effects upon fetus, 491 
hemorrhage complicating, 491 
hydramnion with, 491, 492 
malignant, 493 
of umbilical cord, solid, 508 
Tunica albuginea or ovary, 237 
formation of, 589 
of testis, development of, 588 
mucosa of uterus, 224 
muscularis of uterus, 224 
propria of uterine tube, 224, 233 
serosa of peritoneal cavity, 215 
of uterus, 224 

Turbinate, nasal inferior, in pregnancy, 622 
Turner^s classification of pelves, 266 
Twinning, 930. See also Pregnancy ^ multiple. 
Twins, binovular, 931, 932 
clinical course, 935 
complications, 941 
conjoined, 545, 546 
course of labor, 939 
diagnosis, 936 
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"as the fever does not always accompany the puerperal state, nor is the disease always 
confined to the female sex.^^ 


In a note to this remark he states:^ 

“The author has seen many cases of this disorder, not onlj'’ in the pregnant state, but 

«t tho JiBScetion of bodioB, ,vho W1 v.cl.m. lo ll« fc 
ease in both instances; where not only the pneral diagnostic 
morbid appearances after death were also the same as he has ge^ieralb 
tiplicity of cases of puerperal fever, and m many dissections of bodies who died in it. 


Philip Pitt Walsh endorses Kirkland's position when he says:- 

“I will venture, previous to adducing the proofs, to assert, that the disorder is not one 
sui gmens, confined to INLYING WOMEN, but merely an unusual form of a very common 
disease, and is, in reality, no other than the common infectious fever, complicated with a 
more or less extensive inflammation of the peritonreum.” 


Walsh further emphasizes the necessity of prompt segregation of the infected 
cases and the desirability of absolute cleanliness in the lying-in wards. 

Again in the writings of Alexander Hamilton^ (1739-1802) we find this 
statement 

“The bed-chamber of the lying-in woman should be large and airj', and fresh air should 
be freely admitted, only observing that it does not blow on her in a stream; . . . nor 

should the chimney be closed with any chimney-board ; the aperture from the vent, unless 
it be placed very near the bed, makes a useful ventilatdr, bj" wiiich a free circulation of 
refreshing cool air is regularly supplied.^ ^ 


Eelative to the infectious character of cliild-bed fetter, Hamilton says: 


“The child-bed fever is remarkably infectious; and, w'hen epidemic, capable of being 
propagated from one person in the puerperal state to another, and its event is generally so 
fatal, that, like the plague, few escape of those affected ... in public hospitals, and 
where a number of women are crow^ded together. It raged in the public hospitals of Paris, 
London, and Dublin, communicating from one person to another wdth astonishing rapidity, 
and its ravages were equally striking/^ 


In order to indicate the widespread interest in sanitation, absolute clean- 
liness of the lying-in wards, the surroundings of the patient and isolation of 
infected cases, we must note the emphasis upon these factors in the writings 
of John Clarke (1761-1815), Thomas Young and John Armstrong (1784- 
1829). From these citations we may conclude that British obstetricians 
generally recognized the importance of cleanliness. John Clarke in his 
Pradical Essays on the Management of Pregnaimj and Labour; and on the 
Inflammatory 07 ^ Febrile Diseases of Lying-in Women^ quotes Joseph Clarke 
of Dublin as follows: 


By Edward Foster. Completed and cor- 


71ic PTiTiciplcs and Pvactica of I^LdwifeTyt 
rected by James Sims, London, 1781. 

Fever: wherein the nature of that disease is in- 
masalrd, flnd a method of cure, which has hitherto proved successful, recommended. London, 

to 1^80 

Hospital, 1791. Loilege of Surgeons, and chief founder of the Lying-in 
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1795. Gordon’s treatise is dedicated to his friend and toorLnv t^i 
peDmaii. In Oliver Wendell HoW essay on puerneS Ijelfp r™ 
jushflably accorded a position of oillstandint impoSee r™ ,i’ 
iS based upon his experience rrith the Aberdect epidem “of a a^peaS 


treatise 
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With reference to other diseases, Denman continues: 

jcct is therefore deserving of the most serious investigation and mqu y. 

The relation between puerperal fever and erysipelas had 
innumerable observers. George Hume Weatherhead ajSO. 1853), anting 
in 1819,1 describes the pathology of puerperal fever as identical inth that o 
erysipelas. Quoting Michael Underwood^ (1736-1820) he says: 

“Upon examining several bodies after death (of those who had died of erysipelas in- 
fantile), the contents of the belly have frequciUly hccn found glued togcthe^^^ %v%-d 
face covered with inflammatory exudation, EXACT LI SIMILAR TO THAT F 
IN WOMEN WHO HAVE DIED OF PUERPERAL FEVER.’ 


Weatherhead concludes: 

''But without endeavouring to exhaust the subject, some practical advantage, I think, 
may be derived from the facts and opinions I have stated, should erysipelas and puerperal 
fever be only modifications of the same morbid action. For example, where these two 
diseases are er)ideinic in the same place, at the same time, caution must be had in going 
from the bed-side of an er 5 ^sipelas patient, to that of a woman after delivciyq and it is to the 
unwittins: neglect of this precaution, that I would ascribe the propagation of the disease 
in its two modifications, notwithstanding the care which has been taken by some prac- 
titioners to change their clothes and use ablutions after having visited a patient with puer- 
peral fever — I ^ay this will be unavailing, if the same care be not taken after liaving ^^sited 
au crj'sipelalous patient.’’ 


Clinical evidence that erysipelas and puerperal fever had a common origin 
had been accumulating. Claude Pouteau^ (1725-1775) in 1760 called puer- 
peral fever 'Vpidemic erysipelas of the peritoneum.” This position was 
concurred in by William Lowder^ (d. ISOl), a London lecturer on midwifery, 
by John Abercrombie^ (1780-1844), by Charles Waller (1802-1862), Robert 
Lee^ (1793-1877) and many others. Too frequently had they observed the 


An Essay on the Pragnosis hciween Erysipelas^ Phlegmon 


unu jurgincvia^ i 




1810. 

•• Michael Underwood studied in London and Paris, practicing in London as a surgeon 
and later (1784) as a man-midwife. 

® Claude Pouteau {(Euvres Posthiunes de M. Poutemij chirurgicn en chef de VHdtel 
WcM rfc Lyon Z vols., Paris, 1783) in a chapter “on the means of obviating in hospitals 
the danger of inoculating various forms of virus by means of dressings” (vol. iii p, 227) 
points out numerous instances of infection conveyed by soiled dressings. In order to ob- 
viate this he advised dressings largely composed of paper by means of which the medica- 
to the rTOundecl surface. As soon as this dressing became soiled it 
r ■'f dressing applied. His method of disposal of infected 

dressings IS dustinctly modern. He published Melanges de chirnrgie, Lyon, 1760 

Princ7womn5^w,'gov™^^ He served as physician to 

nnd di.reascs of women at St. Geoi’s aTspHTfrem H 

College of Physicians in 1841; Lumleian ’lecturer 18=56-1 He as elected to the 

Harvomn orator, 1SG4. eian lecturer, 1^56-1857, Crooman lecturer, 1802; 
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Strangely enough, Moore does not discuss Waller’s contention, although he 
again mentions it in connection ndth the 

and isolation of the patient in order to prevent extension of the disease. 
In this he saj^s that 

“Dr W.aller’s sugeestion,* as to the probability of the infection being conveyed by 
contact with the genitals, is worthy of attention; as it accounts for the successive occurrence 
of the disease in a short time in the practice of one individual. 


Moore also notes a curious experience reported by Jacques I^sfranc (1/90- 
1847) at La Pitie to the effect that operative procedure on the uterus may 
excite uterine inflammation, v^hich under certain circumstances exhibits 
many characteristics of puerperal fever. Lisfranc was one of the first to 
advocate amputation of the cerra and it was his experience that it was 
frequently followed by peritonitis and death. This induced Lisfranc to study 
the subject thoroughly and he found that the means which had been adopted 
of arresting the hemorrhage, namely, by a pack, caused the inflammation. 
He had since omitted the compression and permitted the blood and secretions 
to flow freely and recoveries had been rapid and numerous.^ 

Edward Rigby in his Sy stein j vTiting on the contagiousness of puerperal 
fever, says: 


^^The contagious nature of puerperal fever has long since ceased to be a matter of 
doubt, and instances have repeatedly occurred of practitioners and nui’ses communicating 
the disease to several patients in succession. Dr. Gooch has recorded some striking in- 
stances of the kind, and ive could enumerate many others if necessarj*. Where a practitioner 
has been engaged in the postmortem examination of a case of puerperal fever, ive do not 
hesitate to declare it highly imsafe for him to attend a case of labour for some days after- 
wards. The peculiar smelling efBuvia which arises from the body of a patient during life 
IS quite, in our opinion, sufficient to infect the clothes; and every one who has made a minute 
di^section of the abdominal viscera, especially in fatal cases of puerperal fever, knows 
full well that it is almost impossible to remove the smell from the hands for many horn's, 
even with the aid of repeated washing; it must be, therefore, self-evident, that, under such 
circumstances, it would be almost criminal to expose a Ijdng-in patient to such a risk. 

“That the discharges from a patient under puerperal fever are in the highest degree 
contagious, we have abundant eridence in the histor)^ of lying-in hospitals. The puerperal 
.abscesses are also contagious, and may be communicated to health^' lying-in women by 
washing with the same sponge: this fact has been repeatedly proved at the Vienna hospital; 
but they are equalty communicable to women not pregnant; on more than one occasion the 
women engaged in washing the soiled bed linen of the General Lying-in Hospital have been 
attacked with abscesses in the fingem or hands, attended with rapidly spreading inflamma- 
tion of the cellular tissue.” 


We must now lea\^e for a period these eighteenth century and early nine- 
teenth century obstetricians to consider briefly the evolution of the use ol 
^orine^ as a disinfecting agent. Hydrochloric acid gas was employed hy 
Gu^d^on Morveau (1737-1816) in 1773 to disinfect the principal church oi 

i “Dr. Wyler's report on Midwifer>% Medical and Physical Journal.” 

- LanceJ, October 11, 1834, 

in f Swedish chemist, Karl Wilhelm Scheele (1742-17S6) 

blcichtng nLlities of Sorine’ Louis Berthollet (174S-1S22), in 1785 described th( 

qualities of thlorme, which suggestion was seized upon by English manufacturer 

at moT • solution was a step in tto TSure 

PUerr ^ uuportant suggestion, however, was made bv Charles Tennant f 1768-1 qqs'i n 
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ph,,,da..tou.odo.— 

destroyed the infectioD f his solution the cWoruret 

S «« oxS limed Following the approval of the French 

CoLcil of Health in 1820, applications of Labarraqiie’s solution were nia 
in almost every known disease condition. ^ . . iooq 

Thomas Alcoch^ (1784-1833), an English surgeon, ^nsited ® 

and on every hand heard of the startling results m surgery achieied by the 
use of Labarraque’s preparation of chlorine. Subsequent to his return to 
England, Alcock published in 1827 a manual on the medical use of chlorine 

an essay 


n\ THE r»r or 


CHLORURETS 


OXIDE OF SODIUJI AND OF EI.ME. 

Ks. rowctnb 

JiStt AUt 

CHLOnruCT OF OXIDE OF SODIUM, 

MORE tifrvtXt-lV 

Af A Kl MED'V or tONStOER *101.?. rfliCM A , 

IN THE TJir\T'IlNTOI 

HDnPITXL GASCRUNC; PIIACPDILSIC, S\PKIUTIC, 
AND ILL CONOmONPD UtCERS; 
MORTinCATION; 

Ayn r.tRIOt'5 OTHER DfSEA-SF^. 


DEDtt-lTLD BY r.EnuiSSION TO 

THE RIGHT UQKQUUiVRLC ROBERT PEEf.. 


BY THOMAS ALCOCK, 

tf iJir Rorst Collffr of Si'r^fon, in tiondw ; MtnAfT it*, 
Mcfli&M and CIi*r*ifgirat Society. S*.t. 


' J*‘ii4 ttiti fit ((,{{« lit Cl.iln/' rimaavN 


LOSl>0\; 

PUDlilSnCD RY RURGV.SS Ai<R H!L|. 
65. CrriT WiNtiMiLLSTBCET, Haiti iBKiT, 

And S*U by alt aUicr 


Fig. 53,— Facsimile of the title page of An Essay on ihe Use of Chloriircts of Oxide of Sodum 
anrf of Lme by Thomas Alcock, London, 1827. 


entitled An Essaij on the Use of Chlorurets of Oxide of Sodiimi aiid of Lime, 
as powerful Bisinfecling Agents, etc. (Fig. 53). Tliis manual sets forth the 
several uses of the solution in combating disease and in promoting healthful 
conditions. He quotes Labarraque as folloivs". 


J Dc Vcmploi dcs chlorures d’oxidc de sodium ct dc chaux, Paris 1S25 

nrenuTr’rn n"’ Rothbury, Northumberland. After an ap- 

Sun, erK fn- ® m 1804 he became resident medical officer at tte 

mi aL" * a general prae- 

hou^e 1 A I hmscU to surgery and was surgeon to St. James’s Work- 

puSkhecfi^it f nddhis '^2482^ and was 

a mtu additions m 1830. He contributed many papers to medical joianals. 
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of the hospital, collios to 

inccliciM from Glassow m • Although Collins’ mastership 

office f to' « ™ fsss hSd not Vulhsh his report' (Kg. 56) until 1835. 
^pired m i . ’ . author’s absolute sincerity and hon- 

,^V TtaSyle Tci«r Md prSe. The statistical tables are CKaniples of 
minstaking care and the author is utterly frank m acknowledging mistakes. 
SrmosUtSling pronouncement is that in which he relate Ins expenences 
Si dSate *4cli«». When Joseph Clarke was master he had given the 



Fig. 55. — ^Robert Collins. (From the author’s collection.) 


hospital a thorough cleaning on the first appearance of puerperal fever, 
having recourse to “the expensive and troublesome process of painting, 
etc./' and “every symptom of fever subsided as the patients were received 
into clean wards.” Describing the cleanliness exercised by Labatt in one 
of the earlier epidemics during his mastership, Collins says: 

“In the epidemic of 1819 and 20, the most scupulous and unwearied attention was 
paid to cleanliness, ventilation, etc. by Doctor Labatt, who was then Master; every effort, 
however, was insufficient to check the disease for a considerable time. In one instance 
a ward, in which there had not been an^" patients for several months, and which had been 
in the meantime kept strictly clean and well aired, was opened, and five patients admitted, 
three of whom were seized with the fever, and two died.” 

I / -^1 Treniisa on Midwifery ^ containing the residt of Sixteen Thousand six hun- 

Urea and fifty-^fouT Bitihs, occurring in the Dublin Lying-In Hospital, during a period of seven 
years, cormneiian<? Noccjabcr, 1826. London, 1835 
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TO'd r.-a.= n-a.=hed even- ten or t^-eh-e days, the poiution being left on for tn-enty-four hours, 
during ^hieh time the'blankets, quilts, linen, etc., nere su.=pended, .so a.s to be exposed corn- 
n'etc-lv to the chlorine gas, tvhich is copioasly disengaged from the preparation mentioned. 
Tne chloride of lime trfs then carefully tfa,shed off, and the board.s tvhen polished tvith 
a bru=h. It mar appear strange that a process, such as stated, should be cons^idered ad- 
visable in an establishment M'liich is at all lime^ kept in the most perfect state of neatness^ 
and deanlinus, in exery respect ; so much so, that fe\x private houses would bear comparison, 
vet the result consequent on such a practice will fully justify our havjng had 
To the ventilation of the Hospital, I ahvaj's paid the most strict attention, so that no 
or ritiated air might be sufiered to accumulate. In addition to the air tubes, etc., I naa 
from one inch and a half to two inches of the upper sa^h of the vdndow most remote from 
the pat^ent^s bed, kept open day and night throughout the entire year, except during 
extreme cold at night in the winter, thereby ensuring a free circulation of pure air. 

'"All the beds in the Ho-pital are composed of straw, nor is any one ased more than a 
second time vdthout the cover haring been washed and the straw renewed. In everv' in- 
stance where the patient dies, this is at once done, and should the most remote sjmiptora 
of ferer have been pre-ent, even" article connected vdth the bedding is instantly scoiaed 
and stored; the wood-work and floor washed with the chloride of lime solution, and the 
entire v'ard whitewashed This i.s readily effected, as the sick are invariably placed in a 
small ward, apart from the healthy. To this precaution too much attention cannot be 
paid; I am satisfied the imtani separation is of vast importance to both, 

“1 have thus minuteb' described the measures adopted to banish ox guard against this 
during my residence, the consequences of which w'ere extremely satisfactory’. Of 
10.7S5 patients delivered in the Hospital subsequent to this period, only 5S died ffrom all 
caiL-e-;, whir-h is nearly in the proportion of one in e^’erj' one hundred and cighly-six; the 
mortality perhaps on record, in an equal nitrnher of a similar class oj females” 


One is tempted to indulge in a laudator}^ commentarj" on the experiences 
of Robert Collins. The above quotation, however, is complete and requires 
no ancillar}’ proof. Collins nowhere mentions the washing of the obstet- 
rician’s hands with chlorinated water. He must have perused Alcock^s 
book, that of 'R aUace, or possibly the original work of Labarraque. 

Alcock repeatedly ad%ised washing the hands in diluted Labarraque’s solu- 
tion. The fact remains, however, that Collins delivered 10,785 women with- 
out one death from what was then recognized as puerperal fever and with a 
maternal mortality from aU causes of 0.53 of 1 per cent.^ 

William J. Sinclair in his life of Semmelw^eis- appears to be in error in 
attributing the use of chlorine to Labatt in the Dublin Rotunda in 1819-1820 
Sinclair says that in LabatRs hands with 


' of the hospital with chlorine gas and washing with solution of 

eWonde of l^e . of 171 patients admitted in the month of Januanx IS^^O sixt\’- 

three w’ere attacked with pueiperal fever and twenty-five died.” ^ ^ 

Ko record can be found to indicate that Labatt used chlorine gas, chloride 

After his retirement TmaSJr A S? mastership. 

•Durin.two!f r fr ^^“^ded and in 

aU caa=e.s) fell to 4/10 of' rpCT°cent’^^'^ maternal mortality (from 

• Loc. cit. 
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Through the assistance of Dr. John Roberton (1797-1876) one of the surgeons 
of the Manchester L>nng-in Hospital, Henry was supplied ^jnth fresh vaccine 
lymph “taken from pustules of unequivocable character. This material 
Henry subjected to heat for periods of two to four hours after which healthy 
children were inoculated. As a result he showed that vaccine lymph heated 
for a period of from two to four hours at a temperature not below 130 i*. was 
rendered inert. Three experiments of this character are recorded, all with 

the same result. _ r 

A second series of experiments was undertaken 'srith the cooperation of 
Mr. William IMarsden (179&-1867), house surgeon of the Manchester Koyal 
Infirmary, and specimens of vaccine lymph heated for two hours at 150 F., 
four hours at 150 F., two hours at 172 F., four hours at 172 F., all proved 
inert. Lower temperatures were then tried and it wavS found that a tempera*^ 
ture of 120 F. continued for three hours did not decrease the virulence of the 


vaccine l3anph. 

Henry then constructed a chamber made of copper consisting of an inner 
and outer shell, the space between the shells so arranged that steam could be 
admitted. Stopcocks were pro^dded for the discharge of condensation, and 
the escape of surplus steam. This apparatus he recommended for the ster- 
ilization of all articles known to have been in contact with patients ill with 
contagious disease. Concluding his article he saj’s that he does not propose 
to supersede the emploj^ent of chemical disinfectants, particularly that of 
chlorine. 

A subsequent article^ by William Henry sets forth his experiments wdth 
t>q)hus and scarlatina. In the first disease, clothing that Imd been in con- 
tact with a patient was exposed to a temperature slightlj^ in excess of 200 F* 
for one hour and three quarters, and was thereafter worn next the bod}^ of a 
health}’' indhddual for two hours udthout injurious elTect.* In scarlatina, a 
disease wliich Henry says ^‘no one doubts of its being infectious/^ clothing 
worn next the body of acutely ill patients was heated four and one-half hours 
at 204 F. and shortly thereafter was worn by a boy (age six years) for a period 
of one week ^rith no appearance of the disease. Articles of clothing from other 
acutely ill cases of scarlatina, that had been heated at a temperature of 
from 200 to 204 F. for a period of two and three-quarter hours, w’ere worn 
by the same volunteer who remained perfectly well. In all, four different 
volunteers remained perfectly well subsequent to wearing sterilized clothing 
that had been in contact vdth acutely ill scarlet fever cases. 

From this Henry concluded that 


. . by exposure to a temperature not below 200° F. durinc: at least one hour the 
contagioiLS material of scarlatina is either dissipated or destroyed.” 

Again he says: 


“I think it demonstrable that the disinfecting agency belongs to heat alone.” 


To this article he appends an illustration with 
paratus. 


a description of his ap- 


increased imperaiurcs. Philosophical 

’ Probably the earliest instance of delousing. 
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Fieher nnd die Kindbett-Fieher (1837) (Fig. 58)-deserye attention inasmuch 
as from a priori reasoning based on extensive perusal of the hterature, Eisen- 
mann annroached very closely to the true etiology and prophylaxis of puer- 
peral fever. Both works are marvels of theor^ical deduction and were 
^tten while he was in prison. At the time Eisenmann had had com- 
paratively little clinical experience. Ai 4-n r fif+QQT. 

Eisenmann was a man of exceptional mentahty. At the age of fifteen 
he began the study of law wMch was interrupted three years later when he 
entered military serince. In 1815 he changed his plans abruptly and entered 
upon the study of medicine. He received his degree in 1818 and located at 

Die 

Wiind-Fieber 


und die 

liindbett - Fieber. 




Besclirlclica 


roB 


Dr. Eisenmann* 


Erlangen, 1837 

bey J. J. Balm und Ernet Enkc. 

Fig. 58. — Facsimile of the title page of Die Wund-Fieher imd die Kindbett-Fieher by Gott^ 
fried E. Eisenmann, Erlangen, 1837. 


'^^iirzburg in 1822. Within a year thereafter, because of his political activ- 
ities, he was arrested and imprisoned for a period of two years. He later 
turned his attention to practical politics and in 1828 published a political 
journal. For a time he was in the good graces of the authorities. With the 
pohtical upheaval of 1832, however, his paper was suppressed and he was 
competed and sentenced to prison for a term of fifteen years. Durin<^ this 
penod of incarceration he prepared several monographs on medical suWeets 
^ his prophylactic regime (Hie KindbeU-Fiebe,’) , Eisenmann recommends the 
use of powered chlorinated lime with phosphoric acid. The action of bac- 
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E‘ th7Ld?rf SsS 

the reports of eases that led irr^sistiblv to thf * ? “edicine on hearing 
fever could be conveyed from the toVe well. Puerperal 

was that of Dr. En^clTmef (irS-lSdsf ^ He 1842, 

immigrant girl on Wednesday evening who thfl^n /een a young Irish 
of an acute sore throat. There was^o^^e rS ^ complained 

following day, a doubtful scarlet eruption which^^^ mn 
an erysipelas of the face. She had not men + on Thursday proved to be 

night a fetus near full term was born. Short yafter'I?rd'^r"^ ™ 
became acutely ill and died. delivery, the mother 



° 'VendeU Holmes .. ' 

The next in H ' ^ "°“eotion.) 

- - «co: 

D‘d5'”’on he bleeXg “'nl' ^'hich had n f K 

he felt VeS^ cMlv ^^hney ^ ml toT The eiS “ tmublesom. 

attended to hi<! if’ ™ ^he night becnmo As he was !?nin ' i made o 

feverish, and tn^l was at 8“ne feverish. Sundnf ^he can 

»tBam-zed ^ 'vith Drs Tni, r, , ^ ®®n®“tion in his hand m°" dom 

2 T_v ^ Ppvate medical srhn i ^ohins Warren n ' hashing h( 
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was called in consultation, and advised quinine. In spite of all that could 
be done her death followed. The right broad ligament and tube were found 
to be gi-eatly swollen and full of a cheesy matter-like tubercle. 

At the same meeting Dr. John Barnard Swett Jackson' (1806-1879) 
reported a death follo\\iiig a dissection wound. 


Barker of made an examination of a case of puerperal fever last Monday 
evening ' He liiid at the time several open sores on each hand, and pricked himself while 
sewing up the body. On Tuesday he was not verj^ well but was out. He was out also on 
Wednesday morning, but most of the day kept on the sofa. He had a rigor on Tuesday and 
also on Wednesday followed by intense heat. On Thursday Dr. Jackson was sent for to 
see liim. He had had no sleep that night, verj- ardent thirst, complained of pain about die 
shoulder, but had no affection of the axilla or of the absorbents. There was considerable 
swelling of the shoulder, and some redness which was proliably produced by the local ap- 
plications. There were however red spots about the clavicle Avhich could not have been 
owing to them. His pulse had been 120, was then 108. The pain in the head back and limbs 
w’as not severe. He had taken cathartics of senna and of calomel and julep W'hich had op- 
erated freely. As he w^as a ver>" strong athletic man Dr. Jackson advised bleeding from the 
arm, and if no relief liy night leeches to the shoulder. He w’as bled 18 ounces and at night 
had the leeches applied. His pulse immediately failed after the bleeding. The shoulder 
after the application of the leeches became easier, but pain then came on in the left side 
about the short ribs, and he had 7 or 9 leeches applied here. On Saturday'' his friends sent 
up w^ord that he was not so well, and in the afteimoon Dr. Jackson again saw him with Dr. 
(Ab^l L.) Peirson of Salem. He had failed much. His skin was damp and inactive. There 
had been some wandering. He was put upon calomel and opiates. He had since heard 
that he continued to sink, and that on Sunday he w^as put upon stimulants. He died at 
G oVlock last evening.^ ^ 


At the meeting held on January 23, 1843, Dr. Jackson stated that a post- 
mortem had been made on Dr. Barker of Lynn and that a full report would 
be made at a later meeting. In the minutes of this meeting occurs this 
significant paragraph: 

'Dr. John Jackson asked the opinion of the Society as to the contagion of Puerperal 
Fever, and the probability of Physicians communicating it from one patient to another. 

An animated discussion followed, and on motion of Dr. Jackson it w^as voted that it 
be continued at the next meeting.^^ 


This discussion made it clear to Holmes that a fuller knowledge of the facts 
relating to the subject was much needed, and he therefore felt that it would 
be doing a good ser\uce “to learn what experience had to teach in the matter.” 

meeting held February 13, 1843, the minutes record that 
1 . Holmes read a paper on the contagion of Puerperal Fever ” There 
was no discussion. One can well imagine the awed silence with which the 
paper ended, and Dr. Jackson’s motion that “Dr. Holmes be requested to 
pubhsh the paper which he has just read,” was aU that could be said. 

paper was the principal subject of discussion as the 

foUowerl .twv H colleagues during the weeks that 

foUoned and this discussion was carried over into the foEowing meeting of 

Tm ZZT/™ reported thS 

He had attended a woman m confinement at Charleston who had a febrile 

at Hansard i^lcdical'IchooHrom^lisrto'^lsfg of pathologic anatomy 

cal profe>ssion is ''The Varren AnatomUl MnsSw contribution to the medi- 
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but -svere more forceful!}' stated, more definite and more accurate. Had 
Limes' rules been foUowed to the letter by practitioners of midmfei^' the 
LrW over, the incidence of puerperal fever would have been tremendously 
reduced. Holmes cites the suggestive experience of one of his correspondent., 
who during an epidemic of puerperal fever in his practice clmnged lus clothes 
and washed bis hands in chloride of lime after each visit. He then attended 
seven vromen in labor during tins period, none of whom was ill. ^ 

The career of Oliver Wendell Holmes is so famihar as to require no de- 
tailed narration. His natural predilection for literature and his teaching 


of PvitTptrcl Fcvtf’. 


503 


Akt. V.— TRf Contagitnisritst of rvtfptral Fevtu Head Ltfort 
ihc Bosion Society for Medical Improvement, by Oinin W. 

IIoLxcj, M.n., and puUislicd by rcrjucjl of ihc Society. 

I>* collecting;, enforcing and adding to the evidence orcumutated 
upon Ihia tnoat scriou* subject, 1 «ouU rot be understood to imply 
that tlierc exists e douU in tlic mind of any Mtlbinformed mcmliCf 
of the medical profession as to the fed that puerperal fc»er is tome* 
times communicated from one person to anotlicr, boih directly and 
indirectly. In the present itate of our bnoisltdgc upon lliis point 
1 should consider such doubts merely as a proof that the sceptic had 
cither not examined the cridence, or, haring examined it, refused to 
accept Its plain and unaroidablc consequences 1 iliould be sorry to 
thinC with Dr, Higbj, that it was a case of '* oblique tUion;” I 
fliould be unwilfing to force home the crgarnirnfinri cd Aominem of 
Pr. riundcll, but I would not consent to mabe a question of a mo* 
inentous fact, which is no longer to be considered as & subyxl for 
trivial discussions, but to be acted upon vvitH ailcnt promptitude. 

It signifiM nothing that wise and experienced prartilionera hasc 
sometimes doubted the reality of the danger in question; no man iiai 
Ihc right to doubt It any longer, It'o negative facli, no opposing 
opinions, Ijc ihcy what they may or vvhosc they rnay, can form any 
answer to thcscriw of cases now within the reach of all who choose 
to explore the records of mtdreal ictcncc. 

If there ere some who corvettve that any imporlanl end would be an- 
swered by recording such opinions, or by collceling t!»e history of all 
the czf'^s they could find in which no evidence of tlic influence of 
contagion existed, I bchcre they are in error, Suppose a few writers 
cf auihoriTjr can be found to profess a disbelief in contagion — and 
they are very few compared with those who tliinb diflcrcnlly—iv it 
quite clear that they formed their opinions on a view of all the facts, 
or IS it not apparent that they tehed mo-'ilj on their ow n solitary ex- 
perience ? Still further, of thov; vvhosc names arc rpjoted, is it not 
true that scarcely a single one could by any frosdbility have known 
the halfor the tenth of the facts bearing on the subject which have 
reached such a frightful amount within the last few years? Again, 
as to the utility of negaUte facts, as wc may briefly cal! them, -in- 
stances, namely, in winch exposure has not been followed by disease, 

-oldiough, hke other IruUis, they may U worth knowing, I do r.ol 

Fig. 60.— Facsimile ot first page of article by Oliver ■Wendell Holmes in Ncic England 
Quart. Jour. Med. and Surg., 1843, vol. i, p. 503. 


fuUy occupied his time and at a comparatively early date he relinquished 
active practice. With the establishment of the Atlanlic Monthly came the 
Autocrat of the Breakfast Table papers, and Holmes’ position in world litera- 
ture -was estal^shed. Although hailed throughout America as a great poet 
and e^ayist. Holmes held a lurking pride of accomplishment in his puer- 
° addressed to his friend, Dr. James R. Chadnick 

dalfoSy s SST 
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»rne result of the ^-hole discussion will, I trust, serve not only to exalt your Mcus o 
1 » on^,r,^itv of our profession, but to divest your minds of the overpowering dread 
,ne valueanddi^it 3 0 ^ women under the extremely interesting circtim- 

TniZ^:Zn ln^^ of evil; that you can ever eonvto*, m any 

po‘lsibIe tinner, a hoiriWe virus so destructive in its effects and so mysterious in its opera- 
tions as that attributed to puerperal fever. 


For many years foUovdng 1843, American medical WTitem publisliccl 
numerous papers on the contagiousness of puerperal fever and ample evi- 
dence was supplied through case citations, to support Holmes posdion._ 

In an article read before the Sheffield hledical and Surgical Society 
Robert Storrs, of Doncaster, maintained that 


» . puerperal fever once set up is again capable of imparting to many persons not m 

the puerperal state bv actual contact or close approx-imafion, flio following diseases. _ 

“Is. Inflammation of the peritoneum or other serous membranes, accompamed by 
low fever, both in the male and female subject. 

"2d. Erysipelas; local, as in the hand or arm, from 'poslinorlcm inspect i on or general, 

as in the face or person. . . „ 

“3d. Tj'phus fever, with its various accompaniments, and in a vancty of forms. 


In support of the above conclusions numerous clinical cases are cited, most of 
which are from his own practice. The position of Dr, Storrs was supported 
in a later article by Dr. James Eeid- in which he cites a fatal case of er>'sipclas 
in the husband of a woman ill ^^ith puerperal fever. It appeal's that the hus- 
band had occupied the same bed with the vife. 

Samuel 'Kn.eelaud^ (1821-1888) in Ins atUcle, On ihc Coivnecfton bcficccn 
Puerperal Fever and Epidemic Erysipelas^ in its oriyin and mode oj propaga^ 
tion^ notes that erj'sipelas frequentty attacks a patient where there has been 
a break in the skin: “a solution of continuity.’^ He describes the observa- 
tions of the French obstetrician, Paul Dubois^ (1790-1871) who found, on 
making a careful examination of the Anilva, vagina, and cervix folloning 
delivery, small rents and lacerations, the mucous membrane being almost 
always more or less detached, “the neck of the uterus soft, flaccid and torn 
to a considerable extent.” He says: 

‘This condition is so universal, that there is no surer criterion by wliich to judge that 
a woman has had children, than by the cicatrices of these little wounds.^^ 


I\neeland calls attention to the fact that a wound is frequently present 
after delivery^ and says 


. . you have exciting causes enough to call forth the latent poison of ery^sipelas.” 

ipubfebedin the ProwTiciai! Medical and Surgical Journal, May 7, 1845. 

- London Medical Gazelle, 1845. .> ■ , lo .. 

* Samuel lineeland received his M. D. from Hanmrd Medical School in 1843 4fter 

FoUowino' his service i ^ -Pjj Oonlagioiisncss of Puerperal Fever, 

secret^ of Massachusetl lusS of Tetoolo^ " 

*Amc;nmn Journal of the Medical Science,, n. s., vol. xi 1846 

was made profewr^d phstetrical auscultation. In 1825 he 

puerpMe de la Malemite 1841 Lanrcf c fm ^ ^lateruite. He published La fibre 

emie imperiaJe de medecin’e dans la dioc f ' ^^>8 Discours prononces d I’Acad- 

ineaecine, dans la discussion siir la fibre puerperale, Paris, 1858. 
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‘TDav and night the ^•ision of KoUetschka’s malady haunted f 

crea.<=i?- conS “on I recognised the identity of the disease from _^-hich Kolletschka died 
with the malady which I had observed to carrj' off so many lying-m tiomen. 


Remmelweis had no doubt noted on many occasions the foul odor clinging 
to the hands of students coming to the lying-in wards from the dissecting 
rooms KoUetschka’s wound occurred while he was dissecting a cadaver 
and Semmelweis immediately coupled the (cadaveric) poison which destroyed 
Kolletschka with the cadaveric odor on the hands of his students who made 
vaginal examinations in the lying-in w'ards. 


“In order to destroy the cadaveric material which adheres to the hands, I began about 
the middle of May, 1847, to employ chlorida liquida with which ever>^ student was required 
to wash his hands before making an examination. Later a solution of chlorinated lime was 
substituted because it was not so expensive. ... The experience of everj’' month ^^Bt 
to support the belief that puerperal fever was nothing more nor less than cadaveric blood 
poisoning . . . all appeared to justify the conviction that the hitherto unknown endemic 
cause of "the frightful devastation which puerperal fever had vTOUgat in the First Clinic^ 
had at last been discovered; it was simply the cadaveric material adhering to the examining 
hand? in the First Clinic.” 


We may now note the gradual evolution of the etiology of puerperal fever 
in the experience of Semmelweis. Early in the summer of 1847 he announced 
his Lehre as follows: 


Lchre I. Puerperal fever is caused by the conveyance to the pregnant woman of cada- 
veric particles through the agenct" of the examining finger. 


This was the position to which Semmelweis held steadfastly until there 
occurred two sequential outbreaks of puerperal fever, each of which required 
a different explanation. The first occurred in October, 1847, and was at- 
tributed to a woman suffering from a foul-smelling cancer of the cersrix; the 
second, which began in November, was attributed to a woman suffering from 
caries of the knee joint. Students through examining the cancer patient 
conveyed putrid particles to other women and puerperal fever was the 
result. Semmelweis says: 


“After examining this patient (the case with a cervical cancer) we all washed our hands 
merely \nth soap and water; the consequence of these proceedings wos that of twelve 
women confined at the same time eleven died of puerperal fever. From this experience the 
inference had to be drawn that not only cadaveric particles adhering to the hands but putrid 
material denved from^ the living organism, producul the disease. Consequently it was neces- 
sary that the examining hands not only after manipulating the cadaver, but even after ex- 
amiimtion of individuak from whom putrid material might render foul the hands, must also 
De aisintected by chlonne before another patier*^ is axamined.” 

November, Semmelweis added to bis Lehre: 

to Sommdweis- u.=e of chloriSeToJXtv^n^ 

In tlte Second Clinic the mortality remain^ low. 9-9 Per cent. 
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cioncd by the first Lelu’e of Semmelweis which naturally emphasized cadayenc 
poison Obstetricians elsewhere could see in the experience of Sem^melweis 
no similarity to their own practice, inasmuch as neither they nor their stu- 
dents went directly from the dissecting rooms to the lying-in wards._ Hebra s 
orie-inal article was followed in the same journal with a second article winch 
appeared in 1849. In this he stated that he considers the discovery of 
Pcminelweis as ranking with that of Edward Jenner (1749-1823). It is 
interesting to note that the insistent urging of Josef >Skoda (1805-1881) 
that Semmelweis engage in animal experimentation to prove his Lehre 
was isnthout avail, and Sinclair notes that even after funds had been voted 
for the purpose, Semmelweis declined to carry on animal experimentation 
on the ground that the clinical evidence was sufficient to establish the truth 
of his position. While Semmelweis had many friends, his Lehre, as might 
liave been expected, was bitterly opposed, particularly by Friedrich Wilhelm 
Scanzoni (1821-1891), Carl Braun (1822-1891) and his “Open Letters,” the 
first of which was entitled Two Open Letters to Dr. J. Spaih, Professor of 
Midwifery at the Joseph’s Academy in Vienna, and to Hofrath Dr. R. W. 
t^eanzoni, Professor of Midwifery at Wilrdiurg, dated Buda-Pesth, 1861, con- 
tained much controversial material.^ 

Because of disappointment and no doubt disgusted with what must have 
s--{‘ified to Semmehveis as rmgrateful opposition, he determined to leave 
\9orma. He had petitioned more than once for University recognition as a 
I'rirat-Dozcnt and although appointed in October, 1850, his actmties were 
rest ric ted to theoretical teaching. Deprived of any further opportunity for 
clinical work in Vieima, Semmelweis determined to return to his native city 
Poslh, where early in 1851 he was given charge of the obstetrical dhdsion of 
St. Boclius Ho.spital. He promptly introduced chlorine disinfection and his 
mortality at St. Rochus between 1851 and 1856 from puerperal fever was 0.85 
of 1 per cent. On the death of Professor Birly in 1855 he was appointed 
profe.^Hor of midwifery. In 1856-1857 he lost 16 patients from puerperal 
fever. Here he discovered for the first time the importance of clean linen 
and clean dressings. This mortality was a blow to his “Ubertragung” 
and he found that the sheets of the beds “actually stunk with decomposed 
blood and lochia.” Here was no “carrying over,” no conveyance of infec- 
tion by the examining finger. In the year 1857-1858 of 449 confinements, 
18 died of puerperal fever, a mortality of 4 per cent. Again he found that 
the bed linen nas not changed with sufficient frequency and that the sheets 
were foul. Early in 1858, 10 women died in one day of puerperal fever and 
all tins tune chlorine disinfection of the examining hand was scrupulouslv 
enforced. ^ 


Semmelweis decided to publish his Die Aetiologie 
(I'lg. 62) and four ycai-s later the book appeared, constituting one of the 

of"o ddSnJr m midwifery. The Aetiologie contains a number 

adfled 1 tourlh Mmf ° '' “ P'®* 1>= l>ad 


Sm.oiii ot W^raliurg^^ aildrcsjcd to Protossor Sicbold of Gottingen and Professor 
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Ruth Barnaby (1664-1765), IMargaret Jones (d. 164S) and EUzabeth Phillips 
<1685-1761). ^Ii-s. Fuller, the first miduife in the i^Iassachusetts Colony 
was the wife of Dr. Samuel Fuller. Subsequent to ter husband s (death (1633) 
she practiced as a midwife and the towm records of Rehoboth for July 3, 1663, 
record that 

“ Mi*s. Fuller of Phinouth be invited to come and dwell among \is to attend on 

the office of midwife to answer the town's necessity which at present is great. 


Anne Hutclnnson settled mtli her husband in Boston in 1634 but because 
of her religious fanaticism was exiled to Rhode Island where she was Idlled 
by Indians. Ruth Barnaby of Boston practiced as a midwife for more tlian 
forty years. Packard' notes that in her one hundredth year slie insisted 
upon being inoculated against smallpox, hlargaret Jones of Charlestowm 
'was executed as a witch, Elizabeth PhillipSj wife of John Phillips, was born, 
in London (Westminster) and w\as licensed as a midwife by the I^rd Bishop 
of London in 1718. She came to Boston in 1^19 and practiced niidwlfeij^for 
more than forty years. On her tombstone is inscribed 


by the blessing of God brought into this \vorld above 3000 children.’^ 


In the history of the colonies only occasional mention is found of the as- 
sistance of male phj^sicians in chiidbirth. Wlien a physician w^as called it 
was usually in the capacity of a surgeon for the purpose of dismembering 
an impacted fetus. The earliest colonial practitioner to specialize in mid- 
wifery was John Moultrie (d. 1775), who emigrated to Charleston some time 
prior to 1729 from Culross, Fife, Scotland.^ hloultrie probably practiced 
medicine in Charleston for several years prior to 1749, in wliich year he w’as 
uraduated from the University of Edinburgh,^ after defending a thesis en- 
titled, De Fchre maligna biJiosa Amcricac.^ A careful search fails to reveal 
c^idence either of John IMoiiltrie’s special training in midw1fer3^ or of his pri- 
vate teaching of this subject. He acquired, how’ever, a wide reputation in 
Charleston and \ 1 cinit 3 ^ as a practitioner of lnidw 1 fer 3 ^ Thacher^ notes that 
hloultrie W'as particularly skilled in obstetrics and that his death w\as regarded 
as a pubhc calamit 3 ^ Following the plan of training plij^sicians then in vogue 
in the colonies, IMoultrie no doubt accepted private pupils.® 


^^Hisfonj of Medicine in the U7ntcd States. By Francis R. Packard. New York, 1931. 
- A son, William Aloultrie, was born in Charleston on November 23, 1730. He espoused 
the cause of American independence and served with distinction in the southern depart- 
ment of the continental army. For his defense of Sullivan's Island off Charleston, he was 
voted the tUanks^of Congress and made a brigadier-geiv , : i On the surrender of Charleston 
to the British (17S0), he was imprisoned until February. 1782, when he was exchanged with 
others for General Burgoj-ne. He was governor of South Carolina, 17S5-17S7 and 1792-1794. 

F>., in his The History of South Carolina (Charleston, 1S09) infers 
i- • Carolinian and Garrison in his Introduction to the History 

0 / iIMianc (Philadelphia, 1917) refers to Moultrie as the first -Mnerican to graduate from 
the University of Edinburgh. 

the ySrJm o}E<Unh^,roh for 

* American Medical Biography. By James Timelier. Boston, 1S2S 
n Charles Wells (1757-1817) was apprenticed to 

■?n r f "f Alexander Garden (1728-1792). Wells w.arborn 

in Charleston anc became one of the most acute elinical observers of the EniLV'eS 

ford medal eighteenth centurj-. His Essay on Dew (1814) ^^•as awarde°d the Rum- 
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T TWA /'i79R-1R10'l (Fic 63) served his preliminary apprenticeship 
James Lloyd 'if' At the age of twenty-two he 

in medicine under f ^ Joseph Warner^ (1717- 

visiteci London where he spe^ 3 Hospital. He attended the anatomical 
1801 ) . one of the 3 ^ midwifery lectures of William Smellie. 

lectures of ^^TlhamHlmte^ general practice 

He returned He soL became known as the 

i c^minrrur^^^^^^ and obstetrician of Boston and vicimty, and w^as much 
!^nlhrfor as a meeeptor by ambitious students. It is definitely known that 
he a^cccptcd many students”- and there is some evidence to indicate that between 



Fij^. (j3. — Jamts Lloyd. Portrait from A Hislory of the Maesachnsetts Medical Society by 
Walter L. Barrage, Norwood, Mass., 1923. 


1752 and 1755 he delivered a series of lectures to his students and to members 
of the profession. He nyas one of the early councilors of the Massachusetts 
Mcdiciil Society and an lionorary member of the American Philosophical 
Society, Har\’ard University conferred upon him in 1790 the honorary de-* 
gree of Doctor of Medicine. According to Joseph Meredith Toner^ (1825- 

^ Jo-TpU amor was sargoon of Guy\s Hospital, 174(>-'17S0, and the leading physician 
of IvfHidon; fellow of the Koval Society. 

- Among Lloyd's pupils who achieved distinction w'cre Isaac Rand (1743-1822), John 
.loffrio'- (17 l.h“lS10) and Oliver Prc.*=cott (1731-1S04). Rand acquired an extensive prac- 
tice in midwifery. Jeffries su])‘=cqucntly studied midwiferj' with Colin Mackenzie (who wall 
lK‘ renwmlKTed as the teacher of William Perfect) in London and received his M. D. from 
the Lniycrsity of Aberdeen. He was a surgeon in the British Army during the American 
r located in Boston and specialized in midwifery', leaving a record 

in midiviferv was one of the fir.st physicians to suggest the use of ergot 

inulLwphk liiosraphj delivered before tbo International Medical Congress, 



0BSTETSIC5 -C\D GT2\EC0IX)GT 

V^crati course of lectures on anetomv ulth dissections jat his fathe^ hou^. 
'PrW lectures frere continued during the tvinter of 1762 1 / ^ 

lish'ed announcement of his anatomical lectures is dated November 11, 1/62, 
and contains the statement that 

« sB n^r-^isjy operations in surKeir triU be perionned,. a course of band- 

and the v-LoIe conclude rrith an explanation of Mine oi the cunous ph^ 
noEena that criM from an exarainatiop of the _^v3d uterus, and a fetr plain general di- 
recrions in the studv and practice of midTrifertV' 


Tne iniroductoiy lecture vras scheduled for Xorember 16, 1762. Of this 
lecture Caspar TTistar records 

•'•The introductorv lecture —as delivered in one of the large apartments of the .State- 
House, and many of the gentlemen of Philadelphia heard it vrith pleasure. . . . Such 

Giigiii of o'lr school! 


In the oridnnl notice Shippen advised the public that the managers and 
phracians of the Penns^dvarda Hospital had encouraged his proposal and 
Thai ibev had granted him 

. the 11=^ of some cijrioas Aniitomical Cast-s and Diavring^ (just arrived on the 
^ nrr.y.r 7, Friend;, presented by the judicions and benevolent Doctor (John) FothergiU 
of London. . . 


in rdarch of 1763,- Shippen in addition to his anatomical lectures an- 
nounced a co^irse of lectures on midvrifen' in the follovrmg proposal:^ 


"Doctor Shippen, Junior 

Propo^e^ to berin hh ni*t co^rrse on Midvrifer}* as .=oon n= a number of pupils sufn- 
ci 'n: to d-fmy the nece-sar:,' e^ipense shall apply. A course vnll consist of about tvrent^’ 
h- t zres m Trbich he Trill treat of that pan of anaioiny vrhicb neces-saiy* to understand 
that br.ii'"h, explain all c-ases in midr.ifer,' — natural, difncult. and preteroatural — and 
giv<^ din'Ctions horr to treat them Trith .safety to the mother and child: describe the diseases 
inctuent to vroraen and children in the month, and direct to proper reined,iesj tviU talre 
occasion durrna the course to explain and apply tho=o curiou.- anatomical plates and casts 
o: me gravid irera.= at the HospitaL and conclude the vrhole vdth necessart' cautions against 
the dangercu- and cruel ^ise of imtnxrnents. 

"In. oner to mahe the course more penc-ct. a C'onvenient lodging is provided for the 
accommt*uat:on o: a levr poor tvomeiL vrho otberrrise might suffer for t^'ant of the common 
on tr,e^ ocea.dorL=. to be under the care of a sober, honest matron, tvell ac- 
mrainteci Trith lying in Trornen, ernployerd by the Doctor for that p’xrpose. Each pupil to 
attend t'-ro courses at iea.=t, tor Trhich he is to pay Sve guineas. Perr>etual nupils to pav 
ten guinea.'. " " 


*The female pupib to be taugln piivatelj', and asshded at any of their private labon 
•mm necescop - ^ The Doctor may be spoke vrith at hi= house, in Front Street, everv mom- 
mg oetTreen tne no^irs of she and nine; or at Ms oSce in Letitia Court every' eveni^.'^ 

’ See fcotnote 3, pase 1-17. 

h" tie Oflte [March, 1762, note.= that .Tnipnens lecture 

..ere d^.-erea .M.->=eryrem to hir lec-mra? on anntoav fXovember. 1762J 
tMdvifer.- lecttires. although announced earh 
' n much b ^ oate Interest m anatomy on the nart of phvsiciani 
C na-wnception may have arben du'e to th, 

--■'tne remark 

•£.= d‘--.-o*fd ■ *■ 77/'' — one lecture of the series on anatom'' 

. ^ ^ “.^i. may be termed nudToferv, 

Xorri', loc. cit. 


on 

It 

in 
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by a male physician. In his Eidoghm on Dr. Shippen, Caspar T\'istar gives 
fverj' clear picture of the prejudice vith y-hich male practitioners of mid- 
wiferj" were confronted: 

was only when something very important was to be done, that they (male prac- 
titioners) were resorted to—and, very often, when too late. Tins was altogether the effect 
of prejudice, and not of necessity, for several of the medical gentlemen were accoucheurs- 
and our late worthy president, Doctor Redman, had been declared by Doctor Bond, to 
be the best obstetrical practitioner he had ever knomi-yet, he attended very few natural 
labours By Shippen this prejudice was so done away, that in the course of ten \cars he 
became ver>' fully employed. He also taught midwifeiy% Prior jo the revolution, he seems 
to have had a dikinct class of students in this branch: . . 


On September 17, 1765, William Slnppen, Jr.^ was chosen professor of 
anatomy and surgery^ in the College of Philadelphia. He continue^ his jee- 
tures on anatomy, wliich were uninterrupted until the winter^of 1775-1776, 
when they were suspended because of the Revolution. In 1 / 7/ he succeeded 
John Morgan! (1735-1789) as Director-General of the IMedical Department 
of the Army. Charges were preferred against him for his conduct while in 
office, but be was acquitted by court-martial in 1780 and reappointed Director 
two months later. He resigned in 1781. 

Sliippen is described as a brilliant lecturer, a man of polished manners and 
remarkable judgment in selecting what was pertinent in elucidating a prin- 
ciple. John W. Francis in the preface to liis edition of Denman’s Aii Intro- 
dudioji to the Practice of Midivifcry 


'The late Dr. William Shippen of Philadelphia, has the honour of ha^’ing been the 
first public teacher of midwifery’ in the United States. Wliile in Europe, he enjoyed the 
high advantage of the direct instruction of Dr. William Hunter, and on liis return to his 
native country, was chosen professor of anatomy in the medical school of Pennsylvania, 
His lectures on obstetrics, like his course of instruction on anatomy and surgciy', evinced 
profound knowledge of his subject, consunmiate ability, and unrivalled command over his 
auditory. Dr. Shippen’s first course of midwifery" was delivered in 1702.”^ 


The efforts of Shippen bore fruit in that the private ^aidwifer}’' course 
wliich he inaugurated was continued long after the establishment of the chair 
of midvdfery’- in the medical department of the University of Pennsylvania. 
For man 3 ^ years following the appointment of a professor of midwifery^ the 
course was not required for graduation,^ and many students preferred to 
take the extramural course without attendance upon the lectures of the 
regularly constituted professor in the university. Extramural instruction 
in anatomy was continued for many years and follow’ed in conception the 


1 John Morgan was appointed Director-General of the hledical Corps in October, 1775, 
succeeding Benjamin Church (l^ 34—17^6) who had been dishonorably discharged for trea- 
son. Morgan set hiniself to bring order out of chaos, but largely due to the jealousv and 
umibordination of his regimental officers he n-as dismissed from the post in October 1776 
Morgan was one of tlie most distinguished of the early American physicians and the prin- 
cipai founder of what w’as to become the medical department of the UniversitA’ of Penns vl- 
vama. His essay on medical education is a classic. 

- New York, 1821. 

’ M noted prc\-iousIy, this date is probably erroneous, 
until SlstW^th^ Frank Woodburj- aoo. cit.) note that: “It was not, however, 

r^t o^ WW ! recognized the standing of this depart^ 
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John Bard had received as good an apprentice training as the early colo- 
nies afforded. At an early age he was apprenticed to John Keaisle} (168o 
1772) of Philadelphia with whom he spent seven years. He began practice 
in Pliiladelphia and soon married a niece of IMm. Keamlpy. _ After a few years 
of practice in Philadelphia, he was persuaded by Benjamin Franklin to re- 
move to New York City because of the recent depletion of the ranks of the 
medical profession there by yellow fever. He became acquainted with I eter 
j\Iiddleton= (d. 17S1) who was the acknowledged leader of tlie profession m 
New York and assisted Middleton in one of the earliest anatomical^ dissec- 
tions (about 1750) in which the blood vessels were injected and the dissected 
cadaver preserved for the instruction of medical apprentices. Baid \sas one 
of the most distinguished of the early pln^icians. 

Another interesting case of extra-uterine pregnancy occurred in the prac- 
tice of William Baynham (1749-1814), a son of Dr. John Ba 3 Tiham of Caroline 
County’', Virginia. Bajmham went to London in 1769 where he spent sixteen 
ye^vs in the study and practice of anatomy and surgery, ultimately scrWng 
as assistant to Mr. Joseph Else^ (d. 1780), surgeon to St. Thomas's Hospital, 
On the death of Mr. Else (1780), Bajmham was an unsuccessful applicant for 
the vacancy thus created, the post going to Henry Cline^ (1750-1827). In 
spite of liis London success, which was notable, Ba\mham returned to Vir- 
ginia in 1785 and settled in Essex County, where he practiced until his death. 
He was without doubt the best trained surgeon and obstetrician in an^" of 
the states of the newborn American union and was ranked as a worthj^ con- 
temporar}^ of Philip Syng Phj'sick^ (176S-1S37). Unfortimatelj”, Ba^mhani 
was not connected vdth a teacliing facultj" in a center of medical education. 
Had he been so associated it is probable that he would have acquired b^’' 
virtue of his training and ability’’ preeminent rank in American surgcr 3 \ 
Bajoiham's report on extra-uterine pregnane}^ appeared in 1809 in the 
Xciv York Medical and PhilosophicalJoiirnal and Peview (vol. i) and was one 
of the earliest accounts of tliis condition. His first case was that of a woman 
who consulted him in 1786 with the history that several years before she had 
been pregnant and at full term; that labor supervened but without effect 
and after a few hours she became conscious that the cliild was dead. No 
interference was attempted. For approximately a ^^ar subsequent to this 

1 Jolm Ivearslej’ caine to Philadelphia from Engla^^d about 1711. He took a prom- 
inent part in public affairs, established a large medical practice and as a result of Ids design 
for Clirist Church in Philadelphia acquired some reputation as an architect. 

-Peter Middleton studied at St. Andrews Univenitv. After coming to New York 
he assisted in the organization of the medical faculty (d Kng^s College and served as pro- 
fessor £ pathology and physiology from 1767 to P. of chemistry and materia mcdica 
from 1/ ^6; and was a governor of the college. ITTO-^nSO 

’Joseph Eke was elected a fellow of the Roy.il Society in 177S; w.as surgeon to St. 
Thomas s Hospit.al and a member of the Roy.al xVcadcmv of Surgerv of Paris Many of 
lus essays were collected after his death and publi.shed by George Vaux in 172S. In this 

collection his ess.ay on the cure of hydrocele is of special interest 

™ anatomy .at St. Thomas’s 

xiospitai, and was surgeon from 17S4-1S11. 

at Guv^s Ho^ital ^aiid W of American Surgery, served one 3"ear .as house-surgeon 

He was ’ f ^ ^ ^ leaving London was elected to the Royal College of Surgeons, 

anatomy^ 181^1831 University of Pennsylvania, 1805-1819; professor of 

f nmatoinyandsurgery, 1831-lbL Ho was 
brought him wide fame. inventions in orthopedic surgery' 
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(1843-1876)/ obstetrician to the Philadelphia Hospital, in his monograph on 
ixtra-uterine pregnancy^ gives a very comprehensive account of the condition 

'"'^Gradu^ally, ii-ith improvements in means of communication and with the 
increase in the number of journals^ devoted to clinical medicine, transactions 
of societies, etc., reports of operations for extra-uterine pregnancy performed 
at much earlier dates found their way into the literature and the early years 
of the nineteenth century in America witnessed a revival of interest and en- 


thusiasin for improved midwifery. 

Cesarean section, which is mentioned in early medical writings, was ai>- 
parently not practiced upon the living subject until the fifteenth century. 
Many of the sixteenth and seventeenth century writers, although^ describing 
the operation and frequently detailing successful cases, do not clainr to have 
performed the operation themselves, but abstract their accounts from the 
writings or sayings of usually distant surgeons. At best but isolated and 
sometimes apocryphal accounts are to be found until early in the eighteenth 
century when serious consideration was given to devising an operative pro- 
cedure that offered a reasonable chance for the life of both mother and child. 
Some of the texts on surgery and midwifery of this period contain explicit 
directions for performing cesarean section. John Burton^ gives considerable 
attention to cesarean section in his Essay on Midwifery (London, 1751), and 
adiases the operation in case delivery appears to be otherwise impossible. 
Burton apparently never performed the operation himself as he says: 


. . those who have performed this operation tell us the hemorrhage is not very 
considerable," 


He devotes seven pages to citations from the literature, following which he 
gives detailed directions for the preparation of the patient, instruments, 
bandages, and sponges. No mention is made in Burton^s account of suturing 
the uterus. 

The hazard of the operation, however, remained so great that few sur- 
geons were bold enough to attempt the operation even in desperate cases. 
In the mid-period of the nineteenth century the mortality in several series 
of collected cases was found to be from 50 to 85 per cent. In 1878 Robert 


1 John S. Parrj' received his M. D. from the University of Pennsylvania in 1865, and 
scr\od a residency in the Philadelphia Hospital. He was appointed visiting obstetrician 
to the ho^'pitul and assisted in reorganizing the lying-in wards and making the clinical 
in.iUrial n\ailable for the usd of the students. He had completed his book on extra-uterine 
I>regnaney before his death, and his biographer, J. V. Ingham, lists thirty-five articles, re- 
views, etc. wliich lie had written in his short period of active practice. 

" Exlra-Vicrinc Pregnancy; etc., Philadelpliia, 1876. 
ion/, in New York in 1797; Philadelphia Medical Mnsmm, 

lyrical Journal, 1804; The Medical and Agricultural 
mi / iVcdica? and Physical Recorder, 1808; American Medical 

1 Stoi York, 1810; Hew England Journal of Medicine and Surgery, 

S nS’Ser i4n w Philadelphia Journal of 

.SWn.rr' cincln^-ft QnariCTit/ Reporter of Medical, Surgical and Natural 

ISny Ohio Z -1“^ h,yh Amencan Medical and Surgical Journal, New York, 

CiinnJ i Jsot C,nc.nn..ti 1820; Medical and Phyrical Journal, 

J,.I» Bw,„ W Sp’.„St of ,h« to- 



156 


OBSTETRICS ^UV'D GYNECOEOGT 


j = +/^ rihro<;t himself of the obstetrical mantle and as a 
used his “ “*7® “ *uoJd ttiatoray tom mkhvifcry. This aolion 
foCl by » Sltion Shut eliminated midwifery from the cumeulum 


was 


''”?he‘’s'Si?nc “mS of the then isoklcd chair of midwifery was Thomas 
ChSy”(iym8S5), who O.S ^ 

delphia where Ws fat ^nd in 1787 received the degi'eo of 

S CkrS tw? of the important teachers of midwifery in London. A 

nounced himself a teacher of midwifery a few years prior to 1800, becainc hi. 
assistant and, although James held the chair for some years, the burden of 

teaching^fell^ edited John Burns’ (1775-1850) T/m Principles of Mnl- 
mfery and in 1816 Samuel Merriman’s (1731-1818) A Synopsis of the l anoiis 
Kinds of Difficidi Parturition, mile the induction of labor m placenta 
praevia had been advocated by French obstetricians beginning with Guillc- 
meau and had been followed spasmodically by many English obsletncians ot 
note, the first positive statement in this regard from an American appears to 
be that of James who induced labor in a case of contracted pelvis, with a for- 
tunate result for both mother and child. The induction of labor for contracted 
pelves, placenta praevia, etc., was later advocated by T. Gaillard Thomas 
(1831-1903) and had many followers. 

James’ successor at the University of Pennsylvania, William P. Bewees 
(1768-184:1) (Fig. 65), was the first American to exert a ^ride influence upon 
midwifery. Through a long teaching career, although subordinate to James 
in academic rank, he became the outstanding teacher, writer and practitioner 
in this field. Upon James’ resignation in 1834, Dewees, who had served since 
1825 as adjunct professor, was appointed to the chair of midwifery. This 
promotion, however, came to Dewees in a period of marked ill-liealih which 
necessitated his resignation the follondng year. 

His writings show a clear conception of certain gynecological conditions 
and, because of the grouping of special fields, he is to be remembered for his 
contributions to pediatrics. In 1807 he published an abridgment of Heath’s 
translation of Baudelocque’s Midtoifery. Dewees’ Treatise on the Diseases 
oj Females (1826) went through ten editions and more than twelve editions 
of Ms Sysieai of Midwifery (1824) were issued. Friendly reviewers attributed 


the Peimsylvama Hospital, 1793-1810. On the appointment of Shippen to the professor- 
ship of anatomy, surgery and midwifery in the University of Pennsylvania, IVistar was 
designated his adjunct. 

^ Adam Kuhn received his M. D. from Edinburgh in 1767, and was appointed professor 
of botany at the University of Pennsylvania in the following year. He was phj^sician to the 
Pennsylvania Hospital, one of the founders of the College of Physicians of Philadelphia. 
In 1789 he was appointed professor of the theory and practice of medicine in the University 
of the State of Pennsylvania and after the consolidation with the College of Philadelphia 
was professor of the practice of physic from 1792-1797. 
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^Philadelphia, 1831) Alfred-Armand-Louis-Marie Velpeau (1795- 
1867) Elementary Treatise on Midioifenj. Aleigs also called particular atten- 
tion to sudden death post partum, attributing this untoward circumstance 

to the formation of a thrombus in the right auricle. , „ t, i ^ 

VTierever the powerful influence of Jefferson Medical School and the 
Medical Faculty of the University of Pennsylvania was felt the teachings of 
Meigs and Hodge dominated. Neither can be said to have added much to 
the science of midwifery, although Hodge's contributions to a clearer under- 
standing of the parturient canal constituted a real advance. 

Formal instruction in midwiferj^ in New" York began in 1767 with the or- 
ganization of a faculty of medicine under the auspices of King's College, and 
John Van Brugh Tennent (1737-1770) was appointed professor of obstetrics. 
His associates in the newly organized faculty were Samuel Glossy professor 
of anatomy; John Jones^ (1729-1791), surgery; Peter Middleton, physiology 
and anatomy; James Smith, ^ chemistry and materia medica; and Samuel 
Bard, the practice of physic. Tennent was born in Bucks County, Pennsyl- 
vania, and after graduating from the College of New" Jersey (Princeton), 
pursued Ms medical studies in Edinburgh where he was graduated in 1764. 
Tennent no doubt pursued the study of midwifery in London because at that 
time only slight attention was given to the teaching of clinical midwifery in 
Edinburgh. At any rate he must have spent considerable time in study in 
London for before he left England he was made a member of the Royal So- 
ciety. Shortly after the organization of the medical faculty of King's College, 
Tennent developed signs of pulmonary tuberculosis and went to the West 
Indies, where his death occurred in 1770 following an attack of yellow fever. 

The second professor of midwifery in King's College, Samuel Bard (1742- 
1821) (Fig. 68), w"as appointed in 1770. He w"as born in Philadelphia April 1, 
1742, the son of Dr. John Bard. His mother was a niece of Dr. John Kearsley 
of Philadelphia, who had functioned as the medical preceptor of his father. 
Bard's preliminary" education was secured in a private grammar school and at 
the age of fourteen he entered King's College, at the same time giving some 
attention to medical studies under the direction of his father. In the autumn 
of 1760 he .sailed for Europe and reached London in the early summer of 1761, 
subsequent to a six months' imprisonment at the hands of the French, the 
vessel on which he left America ha\"ing been captured by a French privateer. 


^ Alfred- Armand-Louis-IVIarie Velpeau succeeded Alexis Boyer (17.57-1833) as pro- 
fessor of surgery^ at the Charity, but he devoted himself to midwifery as well as surgery. 

' Samuel Glossy was bom in Ireland and graduated from Dublin University. Before 
coming to America he had published in 1853 Observations on some of the Diseases of the parts 
of the human body. He returned to Ireland at the outbreak of the Revolution ' 

’ Jolin Jones was born in .Jamaica, Long Island. After serving his medicai apprentice- 
> r Cadwaiader he w'ent to London where he studied under William Hunter. 

Cohn Mackemne and Percivall Pott (1714-1788). He later journeyed to Prance where he 
paid particular .attention to anatomy and surgerja He received his M. D. from Rheims. 
After spending .some time at Leyden and Edinburgh he returned to New York to begin 
practice as a surpon. Thacher says he performed the first lithotomy in New York City 

lis^ SswSonrin Sc Preatincnf of Woulds and Fractures was 

surgeons m the Re\olution and he was active in the organization of the medical 

?uZnJrrG°^p’’° “T"'- • Philadelphia in 178olherrhe appdnS 

icians of PhiiSwa of the founders of the College of Phys- 

* James Smith received his M. D. from Leyden. 
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equipped hospital, and as a result of bis appeal eight hundred pounds was 

promptly •mbscribed toward the project. , ^ ^ i 

At the outbreak of the Revolution, Samuel Bard, v’^ho was a fim lo 3 mh^c, 
established a temporarj' residence at Shrewsbuiy', i^ew Jerse\% but on the 
occupation of that city by the British, he returned to New Aork and re- 
established his practice. He is said to have sensed as personal ph^^sician to 
General Washington when the commander of the Continental forces estab- 
lished his headquarters in the AicinitA" of New \ ork Cit}". He was professor 
of chemistr}^ in Columbia College (formerly King's College) from 1784 to 
1787 and in 1792 when Columbia College established the faculty of medicine/ 
Dr. Bard was appointed dean of the facult}^, which post he resigned in 1804. 
On the union of the faculties of medicine of Columbia College and the Gillege 
of Ph^^sicians and Surgeons/ Bard was made president. In spite of his large 
practice, he devoted considerable time to ci'V'ic affairs and was chiefi^^ in- 
strumental in the establishment of the New York Cif\' Public Library' and the 
New York Dispensary. In 1795 he accepted Da\'id Hosack- as a partner and 
three j'ears later retired to a country" estate. 

Chief among Bard's writings must be ranked *4 Compendium of the Theory 
and Practice of Midinferyf^ (Fig. 69) the first work on the subject from the 
pen of an American ph^’sician, which was published in 1807. Bard's chief 
interest in practice was midwife^ 3 ^ CertainK no New York phj'sician took 
higher rank in this field than he, and his book went through three editions 
in its original form (duodecimo), and was twice published, considerabl}^ en- 
larged, in octavo. At the time of his death he was preparing the third en- 
larged edition.^ In common with most midwifery' authors of the da 3 ', Bard 
states in his introduction that he has noted how greath’ midwives are in need 
of proper instruction; that because of their pecuniar 3 ' situation as well as de- 
ficiencies of education the 3 " are unable to derive it from books; therefore, he 
has decided to set forth ‘*a set of plain but correct directions" in a cheap 
book. He says: 


'^This I ha%’e attempted in the follovring essay, in which it has been my object to be 
useful, rather than to appear learned; . . . and to detail such facts and observations, 

as have been long known, and have received the stamp of time and experience, rather than 
to offer new opinions.’^ 

Bard stamps himself a conser\'ative obstetrician of the modem school when 
he decries the use of instruments, of operative interference, and the intro- 

‘ The profesors of mdOTferj- in Eng’s College and its successor, Columbia CoUege, 
were as loUows; John \ B Tennent, appointed 1767, deceased 1770; Samuel Bard, ap- 
^mted lr<0, retired 1/(6; Ebenezer Crosby, appointed 17&5, deceased 17S.8; John E. B. 
Kog|rs, appomted 1792, resigned ISOS; ^'alter C. Buchanan, appointed ISOS, resigned 

TTn-o' "P® of midv-ifeiy in the College of Physicians and Surgeons were; Dawd 

St- Tohn^'“n t Macneven, appointed ISOS, resigned 

JSiiS Francis, appomted 1819, 

Beniamin f Publishers of Bard's Compendium was 

S W Peril™ Flusha Perkins, the inventor of PerJdns' tractors, 

a Pcrkinel ^ l>ud established in London 

It was re^rted'That pS ^1^7" ? demonstrated. 

^ Act^y the 4rth editill^ ^ Europe through the sale of the tractors. 
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cautions against foUotring the dictates of vSmeme in this respect no doubt 
came from~his dasire to minimize, insofar as possible, the use of the midwife^ 
forceps. He notes that at the latter end of nearlj- thirty years of practice he 
has found much less use for instruments than at the beginning. 


mav certainlv conclude thnt ine person in proportion to the extent of 
his vrith ino?t occ£?ioGS for the use of in^tnunents, Iznov:? iea5t of the povrcre 

and that he vrho boasts of Ms skill in their application, is a \er}^ dangerous man. 


Rererring to the deliveiy of the placenta, Bard antedates Carl ^iegniund 
Franz Crede’s^ (1819-lS92j method in the following instructions 


t£ assistant or the vroman herself, place her hand on the abdomen, a little 

above the funda? uteri, so as in some measure to grasp it in the palm, and make a moderate 
pressure upon it. This can po^sibV do no harm: it has bt*en my general practire; and I 
}h^TyV I have fo^jnd a manuW advantage from it in promoting the contractioa- of the uterus, 
and disengagiGg the pbeenta,” 


The principle of drainage, advocated by Charles TVhite, is followed : 

■''After one or tvro days, vromen should rise from their beds, and sit up for a longer or 
skoner time ever:>' day, acc-ording to their strength and inclination. . . The natural 

dbcbar^e= vhich Sovr from the vomb after delivery, require no other attention than sit- 
nnz in> a short time eveiy day to promote their evacuation . . 


As may be understood, the influence of Samuel Bard on American mid- 
wifery' was considerable. His teaching was consen’ative with perhaps too 
great reliance upon nature, setting an example, however, that was followed by' 
.John W. Francis. 

Bard's successor in prix'ate practice, David Hosack fl769-lS35), was 
graduated from Princeton in 1789 and from the medical department of the 
University of Pennsx'lvania in. 1791, After a short period of general practice 
he spent two years in London and Edinburgh and returned to Xew York to 
enter into partnership with Samuel Bard. In 1795 he was made professor 
of botany in the medical faculty of Columbia College and in 1796 the subject 
of materia medica was added to his chair. In 1807 he was chosen professor 
01 materia medica and botany, and lecturer on suigery' and midwifery' in the 
newly created College of Phy-sicians and Surgeons, and in 1814 on the tinion 
of the College of Phy'sidans and Surgeons with the medical faculty' of Columbia 
he was appointed profesor of the theory' and practice of phy^c. In 1808 
Ho:iacE wa.*? relict ed of his lectureship in midwiiery' and was succeeded bv 
Yilliam James Alacnet'en® (1763-1841), who was appointed professor of 
obstetrics and the diseases of women and children. This chair Alacneven 
held until the combmation of the two faculties, at which time he was aT>- 
pointed professor of chemistry'. In 1814 John C. Osborn (1766-1819) was 
appomted professor of obstetrics and the diseases of women and children. 

j C^rl Siegm'^d Franz CredA profas.=or of obstetrics at b i^membered for his 

method o: dehveiy oi the pbeenta and for his use of silver nitete to prevent con- 

children He vras editor of the /ur GtlniTiJ^Jninde 

(IS.>^1S09> and oi the fur Gynaholonxp (1S70-1S92;. ' ^ 

- Fourth edition, Xew York, 1S17, p. 1S7. 

.!«d‘ ifS” TSi ■>' «»■> p»c- 
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ToUege and subsequenth' in the Albany Medical CoUep. He latp 
’oc4'rm York, ^here he was instrumental in the es^ablisbmep of the 
44cal fa -ultv of Xew York Yniversity in 1841- Associated with in 
thlc movement were Valentine Mott, professor oi surgeiy; Gramulle 
Pattison'- (1791-18.51). professor of anatomy: .John Kevere-^ Jllo/Tto-'v 
professor of the theory' and practice of medicine; Martim Paine' (1/9^18/ /), 
professor of the instinites of medicine: and John M. Draper- 0811 1882). 
pro'e-'or of chemistn- and disea.ses of women and children. Dr. Bedford 
h«ld th^ chair of obstetrics until 1864 when lU-bealth compeUed his resigna- 
tion. He was the fir.st to establish a cUnic for disea.=es of women which was 
inauaurated shortly after his appointment as professor of midwifer 3 ". His 
Difca.^r.s of Women and Chddren. published in 1855, and his Principles and 
Pradice of Ohddrics'- (1861) exerted a wide influence throughout the United 
States and were translated into both German and French. His text on mid- 
wifert' was the most scholarly that had been issued by any American author. 
Xot onlv did the volume embody the author's teaching, but it included a 
review of the earlier literature of obstetric. The American reviewers were 
la-dsh in their praise of Bedford's midwifery and the Edinburgh Medical 
Jfptraal said: 


'*Th& Bool: is, a vrhole. so good that rre v^-ish our readers to be impressed with a 
Fell-- of its soundness, readableness, and worth. . . can, therefore, ^ve Dr. Bed- 

ford's vohime no higher prabe than to sha* it remarkable among its contemporari^ for 
sounlness in scieiitinc view, readableness as a literal^' comjxjsition, and worth a^ a guide 
of practice." 

Bedford's discusHion of puerperal fever is the most comprehensive that had 
appeared up to that time and he gives a correct account, taken from Braith- 
Waite's of the experience of Semmelvreis. He also quotes Robert 

Collins and stronglt^ endorses his plan of isolation of the sick patient. He 
refers to the non-contagious idea of ^leigs and Hodge as foUovrs: 


'■I do not de^sm it necessarv to cite particuiar examples in which puerperal fever has 
r>een conveyed through the principle of contagion — they are so numerous, and so free from 
all doubt — ^in a word, they are so conclusive that I cannot conceive how they can be re- 
garded otherwise than comriletely demonstrative of the point at issue.*’ 


There is much in Bedford’s book that has been preserved in modem mid- 

‘ Granville Shap? Pattison, a pupil of John and Allan (17S1-1S13) Bums of Glasgow, 
c^e to Baitimore from Ghu-gow in ISIS and was appointed professor of anatomy in the 
L mversirv o: Maryland ; profes-or of anatomy at .Jeiierson Medical School from 1 S31 to 1S40. 

* Jolm Revere, a son of the famoiLS colonial patriot and sdt'ersmith Paul Revere, 
r.^^r 2 ved ins v.i, D. from Edinburgh in ISll; was elected professor of the theorv and practice 
o: rn^Jiciiie at Jefferson Medical School in 1S31. 

rr [ gradi^ted from Harvard CoH^e in 1S13 and received his M. D. from 

V ^ pmcticing for a time in Montreal he moved to 

^ Through his e^orts the law forbidding dissection of human bodies was 

hv Ixjrn near Liverpool and came to America in 1833. He received 

“ 183S. Later he was professor of chemisti%- 

of pumSS" ^ months 

^ Part 23d, p. 492. See also part 24, 


p. 378, London, ISol . 
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1847 with a second edition somewhat enlarged in July of that 

Treatise consists of four hundred pages and is an amplification of his earlier 

pamphlet. Channing defines his objective thus. 

object was to learn if this use of it had been safe— safe both to wo^/icr and to 
child^ and thus, as far as such results might reach, to contribute something towards settling 
the liiost important point concerning its further use, namely, that of its safety. 


In his discussion he endeavors to consider all the circumstances relative to 
pregnancy and labor that might in any degree interdict the use of ether and 
concludes that there are no conditions associated with pregnancy that pre- 
clude the cautious emplojonent of ether. He quotes James \ . Simpson s 
letter to Professor -Meigs of Philadelphia, and indicates that chlorofonn, sug- 
gested hy Simpson, is much more dangerous in that the transition from light 
to deep anesthesia, with the use of chloroform, is exceedingly rapid. Channing 
believes that the paralysis of the medulla so feared by Professor Meigs will 
not occur if the pulse and respiration are carefully w'atched and the amount 
of ether regulated accordingly. Time and again he notes that botli pulse and 
respiration have been normal with the patient insensible to pain. Channing 
states that he has proved that ether may render the patient insensible to 
pain and at the same time the contractions of the uterus will proceed nor- 
mail 3 ^ He notes that etherization should simulate sleep; that unconscious- 
ness may be more apparent than real as be has had numerous cases in which 
everything said is remembered, but the patient felt no pain. Channing ansvrers 
the points alleged against the use of ether in midwiferj^ namely, that ether 
produces puerperal mania, convulsions, and predisposes to profuse hemor- 
rhage, by his case reports pro\ing that the much feared complications have 
not occurred in his series. Relative to the religious objection urged against 
the use of ether, Channing states that this objection is an exceeding!}' futile 
one and as far as it is based on Genesis III, 16,- has evidently arisen from a 
misconception of the text. He sa}’^ the moral objection is equall}^ as w'eak as 
the religious, as w'e should be forced to strike from our list of materia medica 
opium and a number of other important remedies. From contemporary 
reports we leam that Channing^s book greatlj’^ stimulated the use of ether in 
midwrifer}". The Proceedings of the Edinburgh Obstetrical Society for 1848 
include a report by James Y. Simpson on the emplo^nnent of chloroform in 
midw^fer}^ Accompanying the article are numerous communications in 
support of Simpson position from Dr. Grigor of Ixairn, Professor Dyce of 
Aberdeen, iMr. LawTcnce of Montrose, Dr. Paton of Dundee, Dr. Anderson 
of Glasgow^ etc. Simpson’s use of chloroform in midwifeiw- began in Novem- 
ber, 1847. 

midwdfery in the middle west w^as greatly advanced bv Henry 
Miller (1800-1874) who was bom at Glasgow, Kentucky. He began the study 
of medicine under tw^o local practitioners, and completed his education in 
iransylvama University, Lexington, Kentucky, graduating in 1822. The 


Kepn that thc fir.st use of a general anesthetic in midwiferv' was that of N C 

'',X1 S'ZS o?' “• ““ 
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of Medicine and Surgery applied to the Diseases and Accidents incident to 

.\s we have noted, departments of midwifery by the middle of the nine- 
teenth century had for the most part become established in Amencan medical 
cchools Midwifery was, liowever, combined with pediatrics and gynecology 
and we will note that this situation obtained in some schools weU-mgh until 
the end of the century. Beginning in the early twenties, there frequently 
appeared such academic titles as “profe.s.sor of obstetrics and of diseases of 
women and children,” or “professor of diseases of women and children and 
For example^ T. Gaillard Thomas was “professor of obstetrics 
and diseases of women and children” in the College of Physicians and Surgeons 
in New York; Charles D. Meigs was “professor of midmfery and the diseases 
of women and children” at Jefferson Medical School; William T. Lusk' 
(1838^1897) was “professor of obstetrics and diseases of women and chil- 
dren” at Belle^oie. As g>mecology became more surgical in character, with 
less reliance upon medical management, it was frequently coupled with general 
siirger}", particularly ^\dth surgery of the abdomen. Academic titles then 
changed somewhat, and titles such as “professor of abdominal surgery and 
g>mocology” became more numerous. Obstetrics and diseases of children 
were linked together, however, until the late eighties, or early nineties, when 
pediatrics Ix^came a generall}'' recognized special field.^ As the result of supe- 
rior surgical training on the part of obstetricians and a clearer recognition 
of the physiology’' and pathology’' of the female pelvis, gynecology and mid- 
wifery have in most quarters become reunited. The separation of gynecology 
from surgery'' occurred when it was recognized that the general surgeon could 
scarcely be a master in a field of surgery so highly technical and requiring 
prolonged and intensive study’' for its practice and improvement. Other 
titles selected coincident with the establishment of some of our early medical 
schools follow^ in general the same plan. For example: At the Transylvania 
Medical SeliooP William H. Richardson was professor of obstetrics and dis- 
eases of women and cluldren; at the Vermont Academy of Medicine^ Theo- 
dore Woodward (1788-1840) was professor of the principles and practice of 
surgery, obstetrics and diseases of w^omen and children; at the Medical College 
of Ohio,"" John Moorchead was professor of materia medica and medical 
obstetrics; at the University of Vermont Medical SchooF Henry S. Water- 
house w'as professor of surgery and obstetrics in 1827 ; at the Berkshire Medical 


MVilliani T. Lusk studied medicine in Heidelberg and Berlin, and after the Civil 
ar completed his studies at BcHcMje Medical College; after his graduation he spent two 
year, in 1 aris, \ icnna and Edinburgh. He became professor of obstetrics and diseases of 
women and children m the Belle^mc Hospital jMedical College about 1870 and held the chair 
until his dc^th. His iSacucc and Art of Midiviferij published in 1882 wxnt tlirough four 
editions and was translated mto French, Italian, Spanish and Arabic. 

..(no (1S30-1919) one of the most colorful characters in American medi- 

<nrci.fh, at the New York College of Physicians and 

oSr A in founders of the A^nerican Journal of Obsietrics and 

tim orciir i?ion nf d,sea.sas of children; this followed by twenty yeans 

mf™ fif S. Bedford. Jacobi held tte first 


lAUi) iKhed at Cincinnati, Ohio, in 1819. 
Bi-tahli.qicd at Burlington, Vermont, in 1822. 
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ii,r frinnri Gii<! nowder to be useful, are when the pains are lingering, have wholly 
S d S are to exclude the fetus. Previous to its exhibition it 

L ofthe utmost consequence to ascertain the pre.sentotion, and whether any proternatuml 
obstruction prevents the delivery; as the violent and almost incessant action n Inch it 
duces in the uterus precludes the possibility of timnny. The pain.s induced b) it arc 
culiarly /ormiy; though not accompanied with that distre-ss and apnv, of nhich the pa- 
tients frequentty complain when the action is much less My method of ad.n.nistc ing it 
is either in decoction or powder. Boil half a drachm of the powder in lialf a pint of water, 
and give one third every tiventy minutes till the pains commence. In powder I give from 
five to ten grains; some patients require larger doses, though I have generally found these 
sufficient.” 


The letter continues: 

“It is a vegetable, and appears to be a spurious growth of rye. On examining a granary 
where rye is stored, 3*^00 will be able to procure a sufficient truant from among that 
grain. R3'^e which grows in low, wet ground, 3delds it in greatest ^abundance. I have no 
objections to 3^our giving this any public it}' you ina}' think pro])cr.” 

John Stearns was born at Wilbrahain, Massachusetts. He graduated 
from Yale College in 1789 and studied medicine with a preceptor, Erastus 
Sergeant (1742-1814) of Stockbridge, Massachusetts, later spending some 
time at the University of Pennsylvania. He began practice in 1793 in Sara- 
toga County, New York, but in 1810 removed to Albany and in 1819 to New 
York Cit5^ He was one of the organizers of the Medical Society of the State 
of New^ York, its first secretary in 1807, and president in 1817. He was the 
first president of the New York Academy of Medicine which was organized 
in 1846. 

Probably the most valuable contribution to American midwifery be- 
fore 1860 vras that made by Marmaduke Burr Wright (Fig, 70) in the develop- 
ment of bimanual cephalic Aversion. Wright was born in Pemberton, New 
Jersey, NoA^ember 10, 1803. He began the study of medicine A\ith a pre- 
ceptor, later attending the University of Pennsylvania, Avhere he graduated 
in 1823, locating shortly thereafter in practice in Columbus, Ohio. In 1838 
he was appointed professor of materia medica at the Medical College of Ohio 
(Cincinnati), and in 1840 was transferred to the chair of obstetrics. Due to 
a quarrel in the Cincinnati faculty he was remoA^ed from his professorship 
in 1850. In 1860 he Avas reelected to the same chair, Avhich he retained until 
his retirement in 1868. He was one of the founders of the Ohio State Medical 
Society (1846), and its president in 1861. 

W' right described liis procedure of cephalic A’^ersion in a paper read be- 
fore the Ohio State Medical Society at a session held in the city of Cincinnati 
June 6, 1854. The paper was published in the transactions of the society for 
that year. It appears that Wright had practiced cephalic A’^ersion Avith im- 
usual success and his paper was based upon considerable experience in cases 
o shoulder presentation, in the manipulation of Avhich he had become un- 

Society for the se.ssion 

m 1^54^ record that: 


man, Dr. R. ThompTon" th:t 

' Vol. ix. 
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center of the uterine cavity. The body is thus made to assume its original bent position, 
the points of contact loosened, and perhaps diminished, and the force of adhesion is in a 
good degree overcome. Without any direct action upon the head it gradually approaches 
the superior strait, falls into the opening, and will, in all probability, adjust itself as a 
favorable vertex presentation. If not, the head may be acted upon as in deviated positions 
of the vertex, or it may be grasped, brought into the strait, and placed in correspondence 
with one of the oblique diameters. ... 

^‘Pushing up the shoulderSy therefore, docs not constitute a prominent part of turning, 
if by pushing up is meant the mere raising of the shoulders above the brim of the pelvis. 

“As the body of the fetus makes its curved movement under the hand of the operator, 
it advances upward, as well as laterally, by a combined rather than a single action, which 
would give it only one direction. 

“Tlie back of the hand, with which we have been acting upon the shoulder, is toward 
the head of the fetus — consequently, its hold upon the head would be apparent^ slight — 
yet, after the shoulders have reached the iliac fossa, the vertex may fall xipon the palm of 
the hand in occupying the strait, and its adjustment become easy.” 



Mudrf m might's ^5,y are c^e reports excerpted from the H'estem 
nSercptiaed clwcT J'- K'l>»dson in the Februepp 

correct shoulder presentations. Dr. Eil??arttt7''‘“° 


^ Vol. xii, 1851. 
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ir, ,},o T:an..:r!{on^ of (he Ohio Stale Medical Sociely for 1854 a careful reading 

Ll h.t>ce crmcUuled that Wright's method did not involve the use of bo h 
ii-'iid' Hick® subsequentlv restated his position and ga% e l^nght full credit 
f.'.r bimanual cepiialic version although stating correctly that he (Hicks) 
carried the procedure much further by causing the head to engage through 
Ii're-<urc on tlic breech and applnng the method as well to podahe version. 
Hicks .=ays: 


'‘liv inran< ono c;in make a complete podalic presentation out of a cephalic, with 
oalv onr- or two fintrcr^ in the os uteri, and this with a precision and security which leaves 
IMo luoTo to ho dorired. I tliink I am not exceeding my rights, when 1 claim that till 1 
first ckycrihed the plan in 1800, no one else had done so.” 


In the American Journal of Obstetrics (vol. xii) for 1879, Dr. Hicks pub- 
lished a coniniunication entitled On Combined ExtcT7}al and Internal Version 
(f (hr Fetus in Ulcro in which he says: 


Inive alrondy . . . made some remarks . . . , for the purpose of ad- 

miitm::. firmly that, so far as the ease of cephalic version was concerned, Dr. Wright had 
titr of pnonty in the recommendation of the use of the external hand to press the 
t^f liic fetu^ to tlio fundus uteri; or, in his omi words, To dislodge the breech,' To 
the rontaet and perhap- diminish the force of adhesion'; and secondly, with the view 
m! 1 Lnimna a place for myself as an independent discoverer of this method of cephalic 
aii<i abo the priority of a much greater advance, namely, complete as W’ell as par- 
tial t'cfjii.Jic ver>ion. by the use of the hand outside and inside the womb.” 


h ]}crfocily clear tliat Wright is entitled to priority in de^^sing a method 
id birnanually converting a shoulder into a cephalic presentation, and America 
<ib-UHricians have claimed for W^right^s description all that Braxton Hicks 
chn-c to attrilnite to his method of bimanual version, published nearly'' ten 
year.- later. Subsequently Richard A. F. Penrose (1827-1908) of Philadelphia 
described cephalic version in shoulder presentations in 1855^ with apparently 
no knowledge of Wright’s earlier publication, Penrose was professor of mid- 
wifery and diseases of women and children in the University of Pennsylvania 
troiu 1S63 to 1SS9 and is described as a brilliant teacher whose chief reliance 
v;ns upoTi manikin demonstrations. 


AitKTican physicians played a stellar role in the development of the science 
of Lwnecology and our veiy^ familiarity writh the names of Ephraim AIcDowell, 
.b Marion Sims, Rol>ert Battey, Nathan Bozeman (1825-1905) and many 
otlicrs attests the importance of their contributions. To catalogue the ad- 
vances made by American physicians and surgeons in tliis field would prove 
a weibniuh impossible task. Mention, how’ever, must be made of a few of 
the “htmimarks” that have illumined tlie pathway to modem procedures. 

Ill tlio Vf.;ir 1800. Danville, Kentucky,"* was a “far-erj'” from the centers 
medical leannng and yet in that year there was performed in Damille, 
rl’ "• fy epoch-making surgical operation unrivaUed in boldness. 

Epl^aim McDowelKi ul-]S30) (Fig. 72), the surgeon, was thirty-eight years 
r'jr'* ‘ surgeon and physician west of the Alleghenies. His 

n echral training was that of the Edinburgh school, where his preceptor Dr. 
miipircjs of .''taunton. \irginia, had graduated and where in 1793-1794 


I Examinrr, .July, iS-uo. 

’ In lSf)0 Mercer County, now Boyle County. 
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McDoweirs clear, concise language appeared in the Eclectic Repertory and 

Analytical Review of Philadelphia for 1817.' 

Shortly after the appearance of McDowells report his procedure w^as 
caustically criticized in paragraphs appearing in the same journal, and the 
elder Meigs (Charles D.) thundered at McDowell much as he thundered at 
Oliver Wendell Holmes some thirty years later. McDowell must have been 
somewhat exasperated for in the report- of his second group of cases, he an- 
swers his critics in a few ringing sentences filled vith rebuke, ^^dng at the 
same time a clear picture of one who, through ability and attainment, per- 
sonified the science of surgery. He says; 


'‘I thought my statement sufficiently explicit to warrant any surgeon's performing the 
operation, when necessary without hazarding the odium of making an ex^periment; and I 
think my description of the mode of operating and of the anatomy of the parts concerned 
clear enough, to enable any good anatomist, possessing the judgment requisite for a sur- 
geon, to operate with safety. I hope no operator, of any other description may ever at- 
tempt it. It is my most ardent wish, that this operation may remain to the mcclianical 
surgeon forever incomprehensible. Such have been the banc of the science; intruding 
themselves into the ranks of the profession, with no other qualification but boldness in 
undertaking, ignorance of their responsibility, and indifference to tlic lives of their patients; 
proceeding according to the special dictates of some author, as mechanical as themselves, 
they cut and tear with fearless indifference, utterly incapable of exercising an 3 ' judgment 
of their o^\^l in cases of emergency; and sometimes, without possessing even the slightest 
knowledge of the anatomy of the parts concerned. 

“The preposterous and impious attempts of such pretenders, can seldom fail to prove 
destructive to the patient, and disgraceful to the science. It is by such this noble science 
has been degraded in the minds of many, to the rank of an art.” 


The most openly expressed doubt appeared from the pen of James John- 
son, the learned editor of the Medico-Chirurgical Review of London. John- 
son’s first knowledge of McDowell’s operation came from the publication of 
John Lizars’^ (1783-1860) paper^ in which McDowell’s original report w’’as 
incorporated. J ohnson says 

*^Ve candidly confess that we are rather skeptical concerning tliese statements and 
we are rather siyprised that Mr. Lizars should put implicit credence in them. . . . The 

second case is little less extraordinary if not incredible. . . 


It remained, however, for Johnson in a later article^ to apologize hand- 
somely as follows; 

“A back settlement of America— Kentucky, has beaten the mother country, nay 
Kurope itself, with all the boasted surgeons thereof, in the fearful and formidable operation 
of gastrotomy with extraction of diseased ovaria. In the seco 'i' volume of this scries, 

who forwarded, a short time before, a copy of his report to Dr. John Bell 

pupil of BdJ-s and histr^^ to "’ " 

= Eckclic Repertory and Analyiieal Renew. Philadelphia, 1819, vol. ix. 

He was the S(Stlaml '+'? r Hell, began to teach anatomy to private pupils in 1815. 

the innominate, and followed iMcDowell's case re- 
used Ovlia He published his Observations on the Extirpation of Dis- 

* Edinburgh Medical and Surgical Journal, 1824 
^Afgico-CTmirsfcaf Review. London, January, 1825. 

’An operation involving opening the abdomen was called “gastrotomy.” 
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point in his cnreer. Ho “ 

wlSttotion «■ “s ca led to sweral eases of vcsleovasinal fistula in young 
yeai tus atteniion s ... , j vividly describes the concern which 

SpTSs give^fim"‘" lh; faithfully tviltott finding a 

^ fo^+ni-v mpthod of cure Then came the discovery of the Sims position 
W the^eSrd apeeulum. A Mtn. Merrill had fallen from 

a horse and had sustained a sudden retroversion of the uteras. Eemenibering 
thf IdvL of his Charleston teacher, Dr. Thomas G. Pnoleau, Sims placed 
the patient in the knee-chest position. In describing this incident, he saj s. 



Fig. 73. — ^J, Marion Sims. (From tlie author’s collection.) 


“I turned my hand with the palm upwards and then downwards and pushing witli 
all my might, when all at once I could not feel the womb nor the walls of tlie vagina. I 
could touch nothing at all, and wondered what it all meant. Wliile I was wondering 
Jvlerrill said, ‘Why, doctor, I am relieved.’ 

“Then, said I to myself, if I can place the patient in that position, and distend the 
vagina by the pressure of air, so as to produce such a wonderful result as this, why can I 
not take the incurable case of vesico-vaginal fistula, which seems now to be so incom- 
prehensible, and put the girl in this position and see exactly what arc tlie relations of the 
surrounding tissues? ... I jumped into my buggj" and drove hurriedly home. . . . 

I stopped and bought a pewter spoon. I went to my office where I had two medical stu- 
dents, and said, ‘Come, boys, go to the hospital- with me.’ 

“ Wou have got through your work early tiiis morning,’ they said. 

• done none of it,’ I replied; ‘come to the hospital with me.’ iViTivjng there, 

1 said, Betsy, I told you that I would send you home this afternoon, but before you go 

» The Story of My Ufe. By J. Marion Sims. New York, 1889. 
corner of hisyard Sims had a small eight-bed hospital erected in one 
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material of silver wire which was made for him by Mr. Swan, a jeweler, and 
TMay 1849, he operated for the thirtieth time upon one of his patients, 
Anarchl To his delight there was no cystitis. When the time came to 
remove the suture, he saj^: 

“With a palpitating heart and an anxious mind, I turned the patient on her side in- 
troduced the speculum (Fig. 74), and there lay the suture apparatus just c.\actlj .as I had 
placed it. There was no inflammation, there w.as no tumefaction, nothing unnatural, and 
a very perfect imion of the little fistula/^ 


In the course of the next two weeks fistulae in two other patients were per- 
manently closed by the same method. After nearly four years of experiment, 

success had come. r ^ ^ ^ ^ x* 

Six weeks after the conclusion of his first successful fistula operation, 

Sims completely collapsed with a severe dysentery which became chronic 
and held him in its grip for sLx long years. In search of health, he journe 3 'cd 
to springs, to his old home, to New York, to various points in Iseu England, 
and back again to Montgomerj'', Alabama. October, 1851, found him in 
Montgomery 


. . thin and emaciated and exceedingly irritable. At last I was compeUed to go to 

my bed. I thought that I should die. l^^lile lying in bed I r\Tote out the history' of my 
operations for vesico-vaginal fistula for the press, and sent the article to Dr . L^aac Hays, 
the editor of The Avierican Journal of the Medical Sciences. It was piiblislictl in the Janu- 
ar 5 ^ number of that journal (1852) as my last freewill offering to the medical profession 
before I should quit this world.” 


Sims improved, however, and returned to New York carlj" in 1852. His 
illness dragged along, although he noticed that his condition was somewhat 
relieved b^^ residence in the east, and in Alay, 1853, he decided to make New 
York his home for the remaining months of his life. 

He was unsuccessful in obtaining a hospital appointment in New York 
City and received a cold though courteous reception from Drs. Valentine 
Mott, Alexander H. Stevens, and others, who had read his article and for 
whom he successful demonstrated his method of repair of vesicovaginal 
fistula.^ To his gi-eat credit, it should be recalled that John W. Francis be- 
came and remained a real friend. Sims^ proposal to found a liospital for 
women met with but indifferent response on the part of the medical leaders. 
In 1854, however, through the influence of a casual friend, a newspaper re- 
porter, Henri L. Stuart, who had heard Sims’ stor^’^ and who had absorbed 
his enthusiasm, a call was issued for a public meeting to be addressed b^^ Sims 
on the importance of organizing a woman’s hospital. Practically^ all of the 
Ney» \ork papers of May’’ 17, 1854, carried the following announcement, 
which was inserted through the influence of Stuart, who managed the whole 
affair: 


tn ^ exceedingly anxious 

"PfatioM with the silver suture, and so invited mo to go 
and help operate on a Mrs. C— , who had a lacerated perineum, and whom he had operated 
unsuccKsfuUy two or three times. I gladly went is-ith him, loaned him my'instru- 
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1 Til PITH Dt ion which Ciimc to Sims caicer inci- 

tZ Sc^rSd toZerica. syLcoto, yet, as Emmet, says: 

^ A fhp work wliicli lic clcscribcd in tlic remarkable paper 

aetaSrer p-a.,„ ,o .a, ac,.,«„ro... 

Relative to his own contributions, Einnret says; 



Fig. 75. — Thomas Addis Emmet. From The Birthday Dimicr to Thomas Addis Emjnct, 
M. D., LL. D., f/u'C 7 i by his Professional Friends at Ddmo^n'ro’s, iVcia For/:, May 29, 1905. 
New York, 1905. 

^^Much good was accomplished by demonstrating the existence of lacerated ccr\'ix 
and the close relation of the injiirj’ to epithelioma, if it be not the actual cause. The op- 
eration for repair filled an important place, but a still greater advance was made on showing 
the greater necessity for amputation, when it was discovered by me that in many cases the 
character of the lesion had become changed owing to the use of aseptic midwifery. Vet, 
it is difficult to determine if the good which has been obtained under all favorable circum- 
stances counterbalances the evil from the great abuse wliich lias existed from operating 
unnecessarily, as well as from neglect on the other hand where an ojicrativc procedure 
should have been employed. The discovery of this injury’’ and operation gave me a world- 
wide reputation, and yet I have never been satisfied. From some unexplainable cause the 
profession at large has never mastered the subject in detail sufficiently to enable the good 
derived to compensate for the amount of injury resulting from ignorance or want of dex- 
terity.” 


From a perusal of a number of personal letters from Emmet, ^ it is clear that 

'In library of Northwestern University Medical School. 
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Batter’s second case report was that of a young woman, twent^three 
years old, who had come under his professional care m July, 1865. During 
the period from the time he first saw her until he decided upon operative 
procedure, there had occurred no normal menstrual flow. The suggestion 
that artificial menopause be induced met with tlie hearty cooperation of t le 
patient and on August 17, 1872, Dr. Battey, with the assistance of several 
colleao-ues, removed both ovaries through an abdominal incision, the wound 
beiiw "closed with silver ware sutures. As we can readily understand, pen- 
toncal infection resulted, but, after an illness of more than a month, the 
patient was convalescent. Revievang the case and the rather stornij’' post- 
operative course, Batte}" remarks: 


“It is my deliberate opinion, that I have often seen this young lady suffer as much in 
body and miiid, and equally as much in peril of her life, froTu her amenorrhoeal parox>^ms, 
as siic has suffered from the surgical procedure to which I have subjected her. This opinion 
is fully corroborated by the experience of the patient and the observation of lier friends, in 
as far as they are capable of judging.” 


Battey notes that in this case he had received many valuable professional 
courtesies from Professor Samuel D. Gross of Philadelphia, Professor Paul 
F. Eve of Nashville, Professor Horatio R. Storer of Boston, and Professor 
lY. F. Westmoreland of Atlanta. 

Dr. Battey presented at the fii'st meeting of the American Gynecological 
Society a summary report of ten cases in which the ovaries, still in a state of 
functional activity, were removed in connection with causes set forth in the 
paper. At the second meeting he presented a papeF entitled Is there a 'proper 
field for Batlci/s operation? in which he reports two additional cases of his 
own and fifteen cases at the hands of others. Concluding Iiis paper Battey^ 
says that he believes that his operation is indicated: 


“1st. In those cases of absence of the uterus in which life is endangered or the heiilth 
destroyed by reason of the deficiency, the removal of the > varies is at once the hopeful, 
and the only mc.ans of permanent relief. 

“2d. In cases where the uterine c.avity or vaginal canal has become obliterated and 
cannot be restored by surgery, if grave symptoms be present, the removal of the ovaries 
becomes a last and only resort and may be hopefully invoked in the case. 

“3d, In cases of insanity, or confirmed epilepsy, dependent upon uterine and ovarian 
disease, the operation is j\istifiable as a last resort and when other means of cure have failed. 

“4th. In cases of long protracted physical and mental suffering, dependent upon 
monthly nervous .mid vascular perturbations, which have resisted pei'sistently idl other means 
of cure, the question of a resort to the o])eratioii is to be committed to the prudent judgment 
of the conscientious practitioner in each particular case.” 


Sad to relate, Battey’s operation fell somewhat into disrepute, largely because 
cymccologists failed to apply the procedure in carefully studied cases: cases 
that fell under one of the four “indications.” Battey’s priority of publica- 
tion IS unquestioned. 

Robert Battey was born in Augusta, Georgia. He attended Phillips 

®^^sequently graduating from the Pliila- 

S hi wf '^“tered upon the study of medicine 

u biother, George i\I. Battey, and folloning tliis period attended two 

‘ Transactions of the American Gynecological Society, 1S77, vol. ii, p. 279. 
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notably by Horatio R. BigeloR-' and Franlclin H. ^larlin- (b. ISo/). In 1802 
Martin pubUshed Eledriciiy, Diseases of SS omcn and Ohstdnes in which, 
after giv^g a description of the forms of electricity and the apparaUis em- 
Dloved, the author outlines the therapeutic applications of electricity to 
CTTiecoloCT and obstetrics. In the methods of treatment dcscnbcfl he fol- 
lows nith some modifications the regime of Aposfoli. Treatment of uterine 
fibroids with or without the presence of hemorrhage, endometritis, mctnti.s. 
and various infiammatorj' and proliferative conditions, stricture.s of tiie ccr- 
ATX, cancer, sterility, dysmenorrhea and amenorrhea and finally the use of 
galvanocauterj^ are fully discussed and case reports cited. In this work, the 
author reports cases that appeared to him to be clinically cured, although 
mentioning cases wherein he believed electrical treatment had no cfTect. 

In spite of the numerous clinical cures reported by Apostoli. leaders in 
English gynecologj^ with the notable exception of Spencer M'ell.«^ (1818- 
1897), held aloof and declined to share the enthu.siasm for his methods evinced 
by their American colleagues. In 1888 Apostoli attended the meeting of the 
British IMedical Association at Glasgow in an effort to allay criticism and 
substantiate his electrotherapeutic regime. Illustrative of the evcr-prc.«cnt 
skepticism and doubt surrounding the use of electricity as a therapeutic 
agent should be mentioned the question seriously discussed at the International 
Electrical Congress held in Frankfurt in 1891; “Can therapeutic re.sults be 
achieved by the electric current that cannot be achieved by sugaestion?” 
Credit must be accorded Apostoli, however, for his emphasis upon the im- 
portance of measurement of the electrotherapeutic do.'-e and for his work in 
calibrating the apparatus employed. He devised many inirenious pieces of 
equipment, some of which are used in principle in the present-day application 
of radium. 

No narrative of American gjmccology could fail to mention the brothers, 
John Light Atlee^ (1799-1885) and Washington Lemuel Atlee^ (1808-1878) 
(Fig. 76). both of whom contributed much to ovariotomy. Washington At lee 

'Horatio Ripley Bigelow, fellow of the Briti.^h flyr.^ologiral .Soeioly, nieinlwr of the 
Philadelphia Obstetrical Society and of the Socidtd Frar.raiso d'Llectro-Thcraijic: anthor of 
numerous works on electrotherapy including Gynaecological Eh clro-l'InrajHiitics, Ixindon, 
1889. In 1894 he edited An International System of EkclrotlurajKutics. 

’ Franklin H. Martin, M. D., Xorthwe.dem Univer.-ity Mo<lical .School, ISSO; pro- 
fe.ssor of gynecologj- at the Chicago Polyclinic in 1880 and, with W. F. Coleni;in, founder 
of the Post-Graduate yiedical School in IS8Sj director-general (founder) of the Anicrienn 
College of .Surgeons; founder and editor-in-chief of Surgery, Gynecology and Ohslclricx and 
International Abstract of Surgery. ~ , 

’Sir Thomas Spencer Wells wa.s a pupil of 'William Stoke.s (l,Sdl-lS7.S), Robert .1. 
GravK d79S-ia53) and Benjamin Travers (17S-3-lS.jS). He .<=err-ed .a.s .surgeon in the 
Royal Na\w from 1841 to 1848 and then returned to London. He pcrfonnorl his first 
successM ovanotomy in lS.iS. He wa.s pro.<ident of the Roval College of Surgeon.s: sur- 
geon to Queen y jctona; received his baronetcy in 1S&3. 

TV received his M. D. from the University of Pcnirsvlvania in 1820. 

as to ovanotomy was iierfomed June 29, 1843, with a succos.dul re.sult. During the 

’ Tau seventy-eight times witl. .sixtv-four recoveries. 

Tn ^ received his M. D. from Jcftcrson Medical College in 1829 

m f appointed professor of medical chemi.rir}- at the U'nivetsitv of PciLvIvania 
In thirty-four years he performed 387 ovariotomies. Of his work in the removal of uterine 

1S74): JThe name of Atleo 
of the .-Unerican GynccologLil 
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each subiect in teaching institutions. While most of the older and strongly 
entrenched schools delayed the adoption of the suggestion, yet by the early 
seventies, six teaching institutions had created chairs of diseases of women 
if medical and surgical). It was not until the advent of antiseptic surgeiy, 
howler, that AnSrican and world gynecology forged ahead, and with rapid 
strides practically dominated the field of abdominal surgery. Much of the 
present-day development in surgery of the abdominal cavity may be directly 
traced to g\mecologists. In the two decades prior to 1880, many important 
monographs and texts appeared: T. Gaillard 

Heal Treatise on the Diseases of Women in 1868; Edmund Randolph Peaslee s- 
(1814-1878) Ovarian Tumors, Their Pathology, Diag720sis, and Treatment, 
Especially by Ovariotomy in 1872; Alexander vSkene^s^ (1837-1900) Diseases 
of the Bladder and Urethra of Women in 1878; Thomas A. Emmet’s Principles 
and Practice of Gynecology in 1879; William Goodeirs"^ (1829-1894) Lessons in 
Gynecology in 1879, and an important and valuable revision of William H. 
Byford’s gynecology in 1881. 

In his History of A???en'can Gynecology, which appears elsewhere in these 
volumes, Dr. Howard A. Kelly has included the modern era. In that chapter 
the reader is acquainted mth the storj^ of gynecology presented from the 
viewpoint of one who has enjoyed a lifetime of intimate personal contact with 
the majority of America’s leaders in that special field. 

French gynecology kept pace with and at many points led the advance, 
and it is to J. C. A. Recamier (1774-1856) that the profession owes the rebirth 
of the vaginal speculum. Although he had employed the vaginal speculum 
as early as 1801, it was not until 1818 that Recamier called the attention of 
his French colleagues to the value of the instrument in the study of diseases 
of the vagina and cervix. He was not content with exposing the cervix to 

^T. Gaillard Thomas received his M. D. from the Medical College of the State of 
South Carolina in 1852; interned at Bellevue Hospital and in the Emigrant Refuge Hosjiital 
on Ward’s Island, New York; and settled in practice in New York after two years in Europe 
visiting hospitals. He succeeded Gunning S. Bedford as professor of obstetrics in tlie 
University Medical College in 1855; in 1863 was appointed professor of obstetrics and dis- 
eases of women and children in the College of Physicians and Surgeons, and in ISSl pro- 
fessor of clinical g>mecolog)\ He was attending singeon to the Woman's Hospital of New 
York, 1872-1887. 

2 Edmund Randolph Peaslee received his M, D. from Yale IMedical School in 1840. 
The following year he was appointed lecturer in anatomy and physiolog>^ at Dartmouth 
Medical School, succeeding Oliver Wendell Holmes; in 1843 lecturer and later professor of 
anatomy and surgeiy^ in Bowdoin College; in 1851 he became professor of anatomy and 
physiology in the New York hledical College; in 1853 was transferred to the chair of 
physiology and pathology% and still later to the chair of obstetrics and diseases of women; 
in 18/4 he became professor of gymecology in the Bellevue Hospital hlcdical College. He 
was probably the most scholarly of the American gymecologists of his period 

Chalmers Skene was bom in Fjwic, Aberdeenshire, Scotland. 
He received his M. D. from Long Island CoUege Hospital in 1803 and from 1804 until Iiis 

ej’nccologj^ dean, and 

president a8S(K1893). He was also professor of gjmecology in the New York Post- 
Graduate iMedical School from 1883 to 1880. Many honors were conferred on htn and 
he ^.^yctive member of numerous scientific societies. ’ 

Goodell graduated from Jefferson Medical CoUege in 1854 He won his 
international reputation through his w'ork at the Preston Retreaf in i i * tt 
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Sir Charles Mansfield Clarke (1782-1857) published his Obscr.ahons 0 / 
those diseases of females attended by discharges in 1814-1821 (Parts and II). 
In this the author called attention to the general neglect of pelvic diseases 
and noted that leukorrhea was a symptom and not a d^tinct diseap entity. 
Another important monograph entitled Obscrvati07is on Diseases of the Uierm 
was published in 1805 by George Rees (1776-1846). In 1829 Robert Gooch 
published An account of some of the most important diseases pecidiar to ivomen. 
Sir James Y. Simpson (1811-1870) (Fig. 78), who had had a remarkable train- 
ing in pathology for his day, succeeded James Hamilton as professor of mid- 
wifery at the University of Edinburgh. He discovered the anesthetic power 
of chloroform and advocated its use in preference to sulphuric ether. He 
became an enthusiastic student of gynecology, but did not hve to witness many 



Fig. 78.— Sir James Young Simpson, Frontispiece in Sir James Young Simpson and 
Chloroforin by H. Laing Gordon, London, 1897. 


improvements in this field as his death occurred before the period of anti- 
sepsis. Fleetwood Churchill (1808—1878) became one of the outstanding 
teachers of midwifery and gynecology in Dublin and in his later years devoted 
special attention to gynecology. 

In 1823 there was read before the Royal Medical and Chirurgical Society 
of London a paper entitled Physiological Observations and Experiments by 
J^es Blundell In many ways this proved an epoch-making contribution, 
ihrough animal e.vperiments, Blundell had shown the possibility of invading 
tie peritoneal cavity, particularly Mth reference to diseases of the female 

S'iprL'Zt necessity require, the fol- 
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endeared himself to his patients and his fellow practitioners. World gyne- 
cology wU long remember the debt owed to these tliree ovariotomists of the 

In the°late eighties, J. H. Aveling, then an acknowledged leader in British 
gjmecology, tells of the steady and at times fierce opposition encountered by 
gynecologists at the hands of their surgical colleagues and the general pro- 
fession. Nevertheless, he notes that, despite opposition, progress in gjuie- 
cology had been consistent. At times unreasoning enthusiasm greatly re- 
tarded scientific advance and the “fads” promulgated in inanj'' quarters 
diverted the attention of otherwise sound clinicians. With the passing of 
each decade of the nineteenth century, advances were clearly defined; there 
was a grovdng knowledge of pathologj’-, noth correction of earlier miscon- 
ceptions of pelvic disease. For example, peritonitis per se was but poorly 
understood until 1880, when T. Gaillard Thomas clearly identified so-called 
“cellulitis” as peritonitis. As the late Sir William Osier in his address’ 
at the fourth annual meeting of the American Paediatric Society held in 
Boston in 1892 said; 

^Terhaps, as specialists, no class in our profession has been more roundly abused for 
meddlcsoiuc work than gjTiaecologists, yet what shall not be forgiven to the men tliat, as 
a direct outcome of the very operative details tiiat have received the bitterest criticism, 
have learned to recognize tubal gestation, and arc today saving lives that otherudse would 
inevitabl}' have been lost. The benefits the public reap from specialism may be gathered 
from the fact that in a not much longer period of time I have seen seven specimens of tubal 
gestation, not removed by the pathologist, but by the gynecologist, with the sa\nng of 
five lives. The conservatism that branded ovariotomists as butchers and belly ripj)crs is 
not yet dead among us, and I say it frankly to our shame, that it has not always been 
professional encouragement that has supported daring advances on special lines. Human- 
ity owes a great debt of gratitude to the devoted men that have striven during the past 
half centiny for exactness in knowledge and for practical application in all depjirtmcnts, a 
debt too great to pay, too great, one sometimes feels, even to acknowledge.” 

^ Despite all possible developments in surgical technic, all mastery of the 
principles of physiology, of a perfect understanding of each and every patho- 
logic manifestation, gynecology would be but a ghost of its present stalwart 
reality were it not for the beneficent role of surgical asepsis. To Pasteur, to 
Lister and to the bold spirits who courageously followed their teaching, 
modern gynecology owes, in largest measure, its success. Historj^ does not 
deal with the achievements of the li^dng and at least h.nl' a century must 
elapse ere we may be permitted to evaluate, with reasonable accuracy the re- 
markable progress of the past generation. 

^ Quoted in the iVcio TorA- Journal of Obstetrics and Gynecology, vol. i, 1 S 92 . 
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ANAL REGION 

Anal Canal— The anal canal opens to the exterior in the middle of the 
anal triangle (Fig. 80). The skin surrounding it is pigmented and thrown into 
folds, and contains the large circumanal sweat glands. The anus is situated 
about 2.5 cm. in front of the tip of the coccyx, and forms the truncated end 
of the funnel-shaped muscular and fascial support, the pelvic diaphragm. 
To either side of the anal canal and the diaphragm upon which it terminates 
lies a space termed the ischiorectal fossa (Fig. 81). The superficial fascia 
over this posterior part of the perineum is remarkable for the considerable 
amount of fat in its meshes } in the form of two adipose pads, it fills the spaces 
of the fossae, extending deeply between the ischium and the rectum, on each 
side of the median line. 

Ischiorectal Fossae. — Each fossa (fossa ischioreclalis) and the contained 
mass of fatty connective tissue is prismatic in shape. The fossae are widest 
and deepest behind, narrowest and shallowest in front, being here encroached 
upon by the ascending pubic arch. The lateral vertical wall (Figs. 82 and 
83) is formed hy the ischium, covered by the parietal fascia investing the 
obturator internus muscle; the medial wall is formed by the diaphragmatic 
fascial layer which covers the under surface of the levator ani and coccygeus 
muscles. The apex of the fossa is situated at the line of junction of these 
fasciae, since, anteriorly, the fossa does not end at the base of the urogenital 
diaphi’agm but continues forward between the latter and the pehic diaphragm, 
into the urogenital part of the perineum. Posteriorly, the basal aspect of the 
space is limited hy sacrotuberous ligament and the gluteus maximus muscle, 
above the lower border of which it extends into a posterior recess. 

On the lateral wall of the fossa, and above the lower margin of the ischial 
tuberositj", the fascia of the obturator internus muscle is elevated to form a 


canal (Aicock^s) for the internal pudendal vessels and the pudendal nerve 
which are coursing toward the urogenital part of the perineum. Originating 
from them, near the tuberosity of the ischium, the inferior hemorrhoidal 
vessels and nerves pierce the fascial canal and pass medialward and forward 
through the fatty connective tissue pad of the fossa to the anal canal (Fig. 
81) ; nerves and veins accompany’' the arteries.^ 


External Anal Sphincter. — The outer sphincter muscle (miiscidits sphincter 
ani externxis) is a subcutaneous group of skeletal (striated) muscle fibers which 
surrounds the margin of the anal canal (Fig. 81 et seq.). The inner fibers, 
which form a strong ring, are separated from the nonstriated fibers of the 
internal sphincter (??z. sphincter ani inter nus\ the intrinsic cylindrical muscle 
of the canal, by the levator ani muscle of the pelvic diaphragm. The external 
sphincter forms an elliptical structure which measures 5 cm. in length and 
4 cm in extreme vidth; from the rounded ends of the oval collar pass fibei*s 
which are attached to the terminal portion of the cocejw behind, and blend 
vath the superficial perineal muscles at the central tendinous point of the 
perineum m front (page 207). 

Anococcygeal posterior part of the external sphincter becomes 

e^eshed in a rather mdefinite body of fibrous and muscular tissue, which 
lies between the leA-ator am muscle and the coccyx; situated in this position 
senses as a support for the lower part of the rectum and the ana? canal.' 

discussed on pages 2 . 38 'to 250.^ lymphatic ve-ssels, of the pelvis and perineum are 
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where they blend with labia majora. Here, a short distance m front of the 
posterior Lmmissure, they are connected by a transverse fold of skm (fren- 
llum lahiorum pudenS; fourchette); immeihately anterior to and above 
this fold, between it and the posterior limit of the vaginal onfice, lies a shalbw 
depression or fossa {fossa nanicuhris), dorsally placed in the vestibule. The 
labia consist of a hair^free integument which resembles mucous membrane 
and aw underlying vascular connective tissue which is part of the superficial 


fascia of the perineum. . xi_ i r xi, • 

Clitoris . — Only a portion of the small body and the glans of the clitons 

are visible when the labia minora are retracted; otherwise they are concealed 
by the labia and the mons pubis. The clitoris will be further described in 
connection with the contents of the superficial perineal compartment (page 


Vestibule . — The vestibule {vesiibulum vaginae; pudendal cleft, urogenital 
space or fissure) represents the urethral groove of the sexually indifferent 
embiym, the unfused margins of which come to form, in the female, the labia 
minora flanking the original cleft. The vestibule opens below' onto the sur- 
face of the perineum between the labia. It is a fissure elongated antero- 
posteriorly; when the lips are drawm apart it assumes a triangular shape. 
The apex of the vestibule ends at the clitoris, and its basal part, including the 
space of the fossa naiucularis, is bounded by the frenulum of the labia. The 
urethral orifice opens into its anterior, the vaginal orifice into the posterior, 
part; on each side enters the minute duct of the corresponding gi'eater ves- 
tibular gland. Just in front of the urethral opening is a smooth triangular 
area of mucous membrane limited by the clitoris anteriorly and the labia 


minora laterally. 

Orifice of Urethra. — The external orifice (orificinm urethrae exteriium; 
urinary meatus) is a small opening behind the glans of the clitoris and in the 
middle line of the vestibule. Although its shape is variable, it ordinarily 
assumes the form of a short sagittal cleft; when opened its diameter is about 
4 mm. The mucous membrane around the margin is somewhat elevated 
and puckered; the papillary projection thus outlined is usually prominent 
enough to be palpable. Just wdthout the urethral orifice are several minute 
cn'ptlike openings, termed the para-urethral ducts {ductus paraurethrales). 
Skene’s ducts, of clinical importance because so often foci of gonorrheal 
infection, are tw'o small paired glands approximately 1 cm. in length, situated 
beneath the floor of the urethra, the orifices of the glands presenting bilateral 
almost microscopical openings at the urethral meatus; these glands are the 
rudimentary homologue of the prostate gland in the male. They are similar 
histologically to the numerous and separate mucous glands of the urethra, 

save in the manner in which they may group themselves to employ a common 
duct. 


Orifice of Vagina. The vaginal orifice {orifidum vaginae) opens 
medially into the vestibule, below and behind the urethral orifice Its 
appearance is wholly dependent upon the condition of the hymen. 

mucous glands, the lesser vestibular glands {glandulae 
tesMulari.s nnnores) open upon the smooth surface of the vestibular mucous 
membrane betw'een the urethral and vaginal orifices 

hymen is typically a thin vascular fold of mucous mem- 
brane attached around the circumference of the entrance into the vagina. 
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or extravasated urine dissects its way, other routes being closed through the 

strength of fascial continuities and attacliments. 

The compartment contains the erectile or cavernous bodies of the clitoris 
and their investing muscles; in addition it is traversed by the vessels and 
nerves‘ (Fig. 81) which supply these structures, and by those which ultimately 
leave the space to reach the integument and the subcutaneous tissue of the 
labia. Through the compartment, in vertical direction and in the median 
plane, pass the terminal portions of the urinary and the genital tracts, par- 
tially subdmding the space into two. 

Erectile Tissue.— It has already been stated that the only portions of 
the clitoris visible when the labia are retracted are the small conical end of the 
glans and the short body, the latter noticeable only as a low vertical ridge 
in the integument covering the lower part of the sjmiphysis pubis. The other 
constituents of the erectile tissue, with them investing musculature, are housed 
in the superficial perineal compartment and are brought into view only w’hen 
the deep layer of the superficial perineal fascia is removed (Fig. 81). The 
erectile bodies are composed of an intricate plexiform arrangement of vas- 
cular channels confined in definite masses by tough fibrous tunics. TWien 
incised, the cut surface displays channels in the form of cardties, and hence 
the tissue is referred to as cavernous. 


Together the cavernous or erectile bodies form the clitoris (Figs. 81 and 
82), and they are homologous, though in reduced and modified form, to the 
components of the penis in the male. The constituent parts of the female organ 
are the paired corpora cavernosa and the paired vestibular bulbs — ^the latter 
joined anteriorly to the glans. Each corpus cavernosmn clitoridis corresponds 
to a corpus cavernosum penis in the male, but is much smaller; and, duplicat- 
ing the condition in the male, the two corpora cavernosa unite in front to 
fonn the body of the clitoris (corpus clitoridis) and diverge behind as the crura 
(each a crus clitoridis). The vestibular bulb (bidbus vestibuli) of either side 
corresponds developmentally to a lateral half of the urethral bulb (bulhus 
urethralis of corpus cavernosum ^irethrae) in the male, but nith the difference 
that the halves in the female remain separate and enclose the space of the 
vestibule. 


The laterally placed corpora cavernosa, through their union anteriorly, 
fonn the small unpaired cj^lindrical body of the clitoris. The body, which 
measures 2 to 3 cm. in length, is bent upon itself and tapers somewhat dis- 
tally, where it is covered by the glans. Although the two cavernous bam 
are enclosed in a dense fascial coat (fascia clitoridis^ some degree of separate- 
ness between the symmetrical halves is effected by the chtoridal ■ septum 
(sephm clitoridis). As the body of the clitoris hangs down in front of the 
pubic symphysis it is piovided with a suspensorj’' ligament (lig. suspensorium 
chtondis) which passes upward from it to the symphysis and onto the anterior 
abdominal wall. Behind, the two corpora cavernosa become completely 
separate as the crura, and are attached to the inner aspect of the pubic 

TLZI to the rami of the ischium and the pubis. Each 

is Irager than the body, measurmg about i cm. in length. ' 

ertremitv .t^f^ole termed the glans, which constitutes the free 

S rnrenLe homologous male organ, a frenum 

P P (page 203). It is not, however, traversed by the urethra. 
\ cssels and nerves; pages 238 to 250 , 
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from which it is continued lateralward as the antenor layer of the broad 
Lament; the shallow troughlike recess thus formed is the vesico-utenne 
excavation {excavaiio vesico-iderina; uterovesical Po^ch) The peritoneal 
Wr next covers the fundus of the uterus, inventing all of the postenor uter- 
ine, and a small upper segment of the vaginal, wall; from the uterus it is 
aeain extended lateralward to form the postenor layer of the broad ligament 
of the uterus. From the uterus and the ligament the peritoneum passes to 
the front of the rectum, forming a deeper sac, the recto-uterine e^avation 
{excavaiio redo-iderina; recto-uterine pouch, culdesac or pouch of Douglas). 
The peritoneum reaches the rectum at the junction of its lower and middle 
thirds; in the middle third it covers only the front of the tube, while in the 
upper third it clothes the sides as well; the layers of the two sides then meet 
above to form a mesenteric support for the si^oid colon. In partially in- 
vesting the rectum the peritoneum forms paired pouches, the pararectal 
fossae bounded on each side by a crescentic fold of peritoneum, the recto- 
uterine fold (plica recto-iderina; fold of Douglas) which corresponds to the 
sacrogenital fold in the male, and contains the uterosacral ligament. 


Extraperttoneal Tissue 

This laj^er of subserous areolar tissue {tela stibserosa; extra-, sub-, or retro- 
peritoneal tissue) forms a dense cobweb-like packing containing a var^dng 
amount of fat, which inter^^enes between the fascia on the inner surface of the 
abdominal and peMc musculature and the peritoneum which lines the con- 
tained caAuty. In the abdominal cavity proper the tissue is carried forward 
between the la 3 ^ers of the supporting mesenteries to the ^^sce^a, and \rithin 
it course the splanchnic branches of the vascular and nervous s}’’stems. In 
general, on the abdominal parietes the peritoneum is rather closely applied 
to the fascia, and consequently the subserous tissue forms a relatively’’ thin 
layer. In the pelvis, however, the peritoneum is reflected from the wall to 
the organs at a level considerably^ higher than the point at which the parietal 
fascia is continued medialward on the upper surface of the pelvic diaphragm 
(Fig. 95); and the considerable subperitoneal space thus produced is filled 
vnth the adipose areolar tissue. Here the tissue forms a bed around the pelvic 
organs over which the peritoneum is draped. It encloses much of the rectum, 
wliich possesses only a partial peritoneal covering; it forms a bed for the blad- 
der, investing the organ below and behind; it extends upward along the sides 
of the uterus, between the layei-s of the broad ligament, there forming the 
connective tissue matrix, or parametrium, in which are embedded the uterine 
tubes and the ovaries, with their vessels and nerves. 


Pelvic Viscera 


The female pehis minor contains the folIo\ring viscera: the rectum and 
the sigmoid colon; the urinary bladder, the urethra, and the ureters; the 
uterus, the va^na, the uterine tubes and the ovaries. We shall be concerned 
particularly vith the last-named group, the genital organs; the pelvic por- 
tions of the digestive tube and of the urinary system may first be dispatched 
in summary statement. ^ 


°"Sans.-C7nnan/ BMder, Urethra, and Ureters.- 
ihe urma^ bladder {vesica urinaria) is situated in the anterior part of the 
pelvnc cavity, behind the bodies of the pubic bones, and in front of the vagina 
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by tl.o too an«l sphmclcy; the inlomol one (.»■ ■vU''Cl^ »»>' "S' 

resMils a considerable IbiokcmHB ol the circular miisculatiirc ot (be anal nail, 
while the external sphincter (.». ejAindcr am alcrmm) ,s a muscular collar 
situated on the external surface of the pelvic diaphragm in the fatty tissue 


of the ischiorectal fossae (Fig. SI). . 

Genital Organs. — Uterus . — Tlie uterus {uterus; womb) i-s an xinpairoci, 
hollow, muscular organ, situated in the middle of the pelvis nu nor, between 
the bladder in front and the rectum behind. It is partially invested by per- 
itoneum, and is lined with mucous membrane. Tlie uterine tubes enter its 
upper portion on either side, and its cavity is continued into that of t he vagina 
in the middle line below. The ova discharged from the ovaries find their 
way into the infundibulum of the uterine tubes, through which they pa.'cs to 
the utenis. Should fertilization occur, the ovum becomes implanted there 


and undergoes prenatal development. 

The uterus in the virgin (Fig. 88) is pear shaped and soinowhat flanonod 
from before backward. The measurements are: length, 7.5 cm.; widtli, 5 
cm.; thickness, 3 cm. It is divisible into throe portions: a base or fundus; 
the main portion, termed the bod}' or corpus; and the smaller lower extrem- 
ity, the neck or cervix, which projects into the vagina. The ccr^dx is marked 
off from the corpus by a slight constriction, the isthmus. 

The fundus {fitmhts uteri) is that part of the dome-shaped uppermost end 
of the organ which lies above a transverse line drawn between the points of 
entrance of the uterine tubes; it is broad in its transverse diameter, and 
convex in all directions. At the junction with the fundus, the xitcrine txibes 
leave the lateral margins as the so-called liorns or cornua. The corpus nar- 
rows as it approaches the cervix and has, then, a somewhat triangular otilline 
when seen from the front or from the side. The corpus (with the fundus) 
possesses two surfaces, an anterior and a posterior, and two margins, right 
and left. The anterior (also referred to as ventral or inferior) looks doumward 
and forward, resting upon the bladder (Figs. S7 and 91), and hence is better 
termed vesical {facies vesicalis); it is slightly concave in nulliparae, and 
covered by visceral peritoneum, which, at the junction of the body and the 
ceiwix, is reflected to the upper aspect of the bladder, the vcsico-utcrinc 
excavation lying in the interval. The posterior (doi'sal or superior) surface 
is in contact with the mesenterial portion of the digestive tube and hcncc is 
termed intestinal {facies iniesthialis). It is markedly convex; the perito- 
neum extends downward beyond the bod}’' to invest the cervix, from which 
it is carried over to the front of the rectum, the space thus enclosed being 
the recto-uterine excavation. Each lateral margin {viargo lateralis) of the 
uteiTis extends from the origin of the uterine tube to the pelvic floor; it is 
devoid of peritoneum, since it gives attachment to the diverging layers of 
the broad ligament. The round ligament of the uterus arises at a point just 
in front of origin of the uterine tube, and the uterine and ovarian vessels 
are situated below and behind it; all of these structures lie between the ap- 
posed layers of the broad ligament, as the latter. extends toward the wall of 
the lessen pelvis. 


The cemx {cervix uteri) is the narrower cylindrical segment of the uterus, 
t IS continuous above with the inferior end of the corpus at the constricted 
toVyvWTn’ tapering extremity projects into the upper end of the va- 

g (i ig. Si). The cervix is thus diidded by its relation to the surrounding 
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tudinal fold from which numerous secondaiT fol(k are sent off obliquely 
Lteralward and upward-the similarity to the branching of a tree suggesting 
the older term, arhor vitae uierma. 

SrancTUKE or UreRCS.-The uterine waU (Fig. 87) is thickest in the ftmdus and in the 
po.sterior waU of the corpus, and thinnest in the cervK. It is composed of three chief laj ere 
—the outer serous coat {iunica serosa), the middle muscular coat (titmca muscular^), and 
the lining mucous membrane (iunica 7micosa)^vi'hich co^titute, respective^ , the pen- 
viflrium, the myomdrium, and the endometrium (Fig. 9S, D). 

The serous layer, or visceral peritoneum, consist^ of m^othehal cells, and is attached 
to the subjacent muscular coat through the medium of a thin stratum of connective 
--firralv over the surfaces of corpus and fundus, les3 so over the posterior a.^ect 
ccn'Lx, ‘where it mav be stripped away without injur>^ to the underhung stnictu^. This 
subserous coat, the'parametrium, is well developed 3t the lateral margins of the uterus 
where it goes directiv into the broad lisaments, to become continuous mth the extra- 
peritoneal tissue of the pehdc wall and floor. It will he recaUed that while the layer 

(peritoneum) invests the anterior surface of the utefus down to the level of the internal 
orifice, on the posterior surface it descends upon the wail of the vagina. 

The museular layer forms the maior part of the bulk of the uterus; it is firm and dei^ 
of texture, and resistant to incision. YlicroscopicaUy the layer consists principally of in- 
terkK-mg bundles of smooth muscle fibers (unstriped, nonstriated, plain, or involuntaiy' 
uiu-^le of various texts): the fibers are united by cojm^^ctive tissue in which elastic fibers 
arf' .iliiindant. Although the bundles of muscle fibers are not disposed in definitely regular 
in the fundus and the corpus, it is possible nevertheless to distinguish three gener^ 
The outer muscular coat Is thin and imperfect, and in it the course of the fibers is 
1 ' <iinly longitudinal; they are continuous with those of the uterine tubes, and enter also 

VfFoad and the round ligaments. The middle coat is verx' broad, and is the chief con- 
MH'ient layer of the myometrium; its fibers are circularly arranged; because of the number 
<*f hlood ve.ssels uithin it. the layer is known as the slralinn I'oscularc, while the overUdng 
:,’jperficial layer is termed the stratum supravasculare. The innermost bundles are lon- 
gnudinal (amd oblique) in their course, and constitute a thin third stratum, which is re- 
garded as a greatly h 3 q)ertrophied lamina muscularis imtcosaej comparable in topography 
to that present in other hollow oigans. In the cervix the three laj^ers are somewhat more 
distinct. 

The muscle fibers increase in size and probabh' in number during the first half of 
pregnancy, and because of the hjqiertrophy, the uterus nex*er regains its xdrginal propor- 
tions. 

The mucous membrane or inner laj’er is smooth except during menstruation (see 
Chapter \T). In the fresh specimen of the re,sting organ it 'is very vascular, dull red 
in color, and soft in consistence. It is smooth in the corpus (and fundus), but throwm into 
an arrangement of feather-like folds in the cervix. The mucous membrane lines the uterine 
canty: at the fimbriated extremities of the uterine tubes it becomes continuous with the 
pentoncum, and. at the extermd uterine orifice, with the lining of the xragina. The mucous 
membrane (Fig.9S,F) of the fundus and the corpus is clothed with a la\’er of simple columnar 
epithelima which sends tubular pits, the uterine glaiids, into an underh-ing tunica propria. 
xVrcas oi the epuheliutn .are ci^ted, a condition which is said to be tj-p'ical of the period of 
sevu^ matimty, and to persist for a period of eight or ten years after menopause. The 
mouths of the numerous uterine glands {glandulae nlerinae) are large enou^’h to be visible 
with a hand-lens as minute openings; microscopicaUy, they are obsen’ed to be tubular 
fir. endomet-num; as simple or somewhat tortuous and 

mnv n. epithelial layer, they extend perpendicularly as far as, or 

^t bund Wf w ^ ’’^coming lodged between adja- 

tkme^or? in ao abundant stroma of cellular areolar 
S : ricn^w^o?if ^ Blood vessels 

mSrf pi™ ““ >» !>'»'<«« » 

no= J’dnW w markedly from that of the corpu-= in the 

^gcs or rugae ""alls; between *e oblique 

(Fig. 9S, I).'^ ^ S^ouped the cert'ical glands (glandulae cervicales uteri) 
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-The female bony and ligamentous pelvis, viewed in median section. 
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peritoneum and fascia inivo been 
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With the exception of the ovarian, the sigmoidal and the supenor mes- 
enteric arteries, the vessels snpphdng the pehnc organs and panetes arise 
within the pehds minor from the h^Togastric dhdsion of the common ihac; 
the corresponding veins follow comparable courses in leaving the organs. 
The ovarian arteries, however, arise from the aorta at the level of the kidneys, 
and the ovarian veins enter the inferior vena cava on the right side and renal 
vein on the left. In general, the major l^onphatic drainage follows that of 
the veins, into groups of pehnc Ijnnph glands associated vdth the large arteries 
and named accordingly. The ovarian drainage is principall}^ into glands 
along the aorta. Tlie perineum and the pehdc parietes receive their inner- 
vation mainly from sacral nen^es; but the pehic %iscera are supplied by nerv'es 
not only of sacral origin but by thoracolumbar sjnnpathetic branches as well. 

Arteries. — The h;v’pogastric arteries (Figs. 89 and 93) are the principal 
vessels supplying blood to the walls and the ^dscera of the pehis, the external 
organs of generation in the perineum, and the musculature of the buttocks 
and of the medial side of the thighs. Each h^’pogastric arter^^ (a. hypogas- 
irica; internal iliac) is the medial terminal branch of the corresponding common 
iliac: it arises at the bifurcation of the latter, opposite the lumbosacral ar- 
ticulation. It passes dovTiward and backward in the pehns, for a distance of 
about 4 cm., behind the peritoneum, crossing the psoas major and the piri- 
formis muscles and then the lumbosacral trunk of neiwes. The arter}^ ends 
in the pehis minor by dmding, opposite the upper margin of the greater 
sciatic foramen, into two large trunks termed posterior and anterior 
divisions. The posterior dhision is the common stem of origin of the fol- 
lowing parietal branches: iliolumbar, lateral sacral, and superior gluteal; 
the anterior dhision gives rise to both parietal and visceral branches, of 
which the inferior gluteal, obturator, and internal pudendal are parietal, and 
the superior vesical, middle vesical, middle hemorrhoidal, uterine and vaginal 
are visceral branches. All of the \isceral branches and the internal pudendal 
arteiy' call for further discussion. 

Superior and Middle V esical Arteries , — The superior vesical arteries 
(arlenae vesicales superiores) are slender vessels, one to three in number on 
each half of the pehis. They arise from the anterior diAusion of the h)T>o- 
gastric, the main steins dividing into numerous branches upon nearing the 
bladder, supplying mainly the superior and inferolateral surfaces. The lowest 
of the superior vesical arteries, distributed to the posterior surface of the auscus, 
IS frequently termed the middle vesical. The superior vesical arter}- of the 
adult repre.sents the proximal portion of the fetal umbilical arterA^ (a. lan- 
hihcahs). 


In the fetus the umbilical arterj^ constitutes the main stem of the Inmo- 
gastnc, and IS twice as large as the external iliac. It passes along the lateral 
Sr toward the apex of the bladder, whence it ascends to the umbilicus 

abdominal wall, on either side of the 
vcrsalis fa«pia peritonemn and the trans- 

uSSaWpt V® ^rteo^ of tbe opposite side and by the 

arS the f umbihcal cord to the placenta, ^en 

MicS and he bln? the portion of each artei^^ between the mn- 

fibrou=: cord the lateral ™ becoming converted into an impervious 

litemted hypo^^^ fs- ^mhiUcale hterale) or “ob- 

The proximal portion, betw’een the bladder 
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and the hypogastric arten', remains patent, and from it arise the one or more 
superior and middle vesical arteries. 

The fibrous lateral umbilical ligament together mth the middle umbilical 
lioament (pace 215) and the inferior epigastric arteiy* elevate tlie overhung 
peritoneum producins three folds on the anterior abdominal vail, one medial 
and tvo lateral. These peritoneal folds mark oft tlmee fossae of topographical 
imporiance on either side of the middle line abot e the let el of the bladder 
and of the insuinal ligament: the supravesical fossa, between the middle and 
lateral umbilical folds^ the medial inguinal fovea between the lateral umbilical 
and the episastric folds: and the lateral inguinal fovea to the outer side of the 


epigastric fold. 

Vagwal Arfcrif. — ^The vaginal arten" (a. vaginalis) represents the inferior 
vesicnl arterA" of the male. It passes dovmward and inedialward from its 
hvposrastric origiiij to supply the vagina, and also sends small twigs to the 
lower aspect and the fundus of the bladder. 

Uterine Artery, — The uterine arteiy (o, uferina) of each side originates 
from the anterior di\’ision of the hj-pogastric artery*: it lies first on the inner 
wall of the lesser pehns, passing medialward and slightly fom*ard on the 
fascia covering the upper surface of the levator ani muscle, to the lower margin 
of the broad ligament; in the parametrial tissue, enclosed by the peritoneal 
layei's of the ligament, it arches over the ureter about 2 cm. from the uterus. 
Tpon reacliing the cerxb: of the uterus, at a point just above the lateral fornix 
of the vagina, it gives ofi a vaginal branch, which courses downward on the 
lateral vaginal wall. The main vessel follows a very tortuous course upward 
(Fig. 96), along the iatei'al margin of the utenis between the layers of the 
broad ligament. The artery" ascends as far as the fimdus, giAing off manj" 
spiral branches to the anterior and the posterior surfaces of the organ. These 
vessels anastomose not only with one another, but also freely with those of 
the opposite side. The uterine artery’ continues as a laterally directed stem, 
winch dirides into bmnehes supplring the ovan* and the uterine tube: the 
ovarian ramus {ramus ovarn) passes along the mesovarial border of the ovary, 
anastomosing with the ovarian arter\"; the tubar ramus {ranws iiibarius) nms 
outward within the mesosalpinx, along the course of the uterine tube. 

Middle Hemorrhoidal Artery. — Tliis middle one (a. hcinorrhoidalis meeiia) 
of three hemorrhoidal arteries usually arises from the anterior di\*ision of the 
^^pog^^stric (Fig, 89); it rui^ inward and then doumward along tlie lateral 
surface of the middle portion of the rectum, suppb'ing the riscus, and anas- 
tomosmg with the superior hemorrhoidal arter\’ from the inferior mesenteric, 
and with the inferior hemorrhoidal bxunch of the internal pudendal artei^\ 
nfenmZ Pudendal Artery {Pelvic Part). — The internal pudendal arter}" 
{a. pudenda miema; micrnal pubic) is one of the doi^al branches of the am 
tenor dl^■ls^on of tie hA-pogasteic artenv It arises on tbe side of the piri- 
?’ ^ the inferior margin of which it leaA-es the pehis minor 

foramen; therefrom 

i^cWntTl^r ^chial spine, covered by the gluteal muscles and entere the 

J^«er, or peri- 

vesseb which return, after haAing discussed the several 

SismoM md Superior Hcmrrhoidal .4rtcrfe-Thcse arteries ere dcrired 
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vein which is received not by the hypogastric vein but by the liver. All of 
the veins are associated with extensive venous plexuises (Figs. 88 and 89), 
which immediately surround the pelvic organs, and communicate with one 


another more or less freely. ^ c 

The internal pudendal veins are associated through the greater part ot 
their course ^Yith the artery of the same name; but they carrj^ blood not only 
posteriorly through the perineum but also communicate anteriorly witli the 
veins which lie vdthin the pehds immediately behind the pubic sjonphysis. 
The veins, which are usualty double, in following the course of the pudendal 
artery on each side, begin vdih the deep veins of the clitoris which issue from 
the substance of the corpora cavernosa clitoridis; thoy receive, as they 
run dorsalward, the bulbar, perineal, and posterior labial veins m the uro- 
genital triangle and the inferior hemorrhoidal ^^ins in the anal triangle; in 
the latter region they are enclosed in the canal of Alcock ^srith the arterj’' 
and the pudendal nerve. The veins leave the perineum through the lesser 
ischiadic foramen and, after binding over the spine of the ischium, enter 


the pehis through the greater notch; here they empty into the h 3 'pogastric 


vein. 

The veins which course anteriorly" receive as their chief tributary the 
domal vein of the clitoris, which is frequently^ double through part of its 
eoiu’se. At the root of the clitoris the vein quits the dorsal surface of 


the organ, and, perforating the fascia of the urogenital diaphragm (com- 
pare Figs. 84 and 87), enters the peMs through the small subpubic space 
enclosed by^ the pubic arcuate and transverse pehde ligaments (page 210); 
here it sends a branch to either side of the pudendal plexus (plexus pit- 
dendalis). The latter network of veins is situated between the pelvic sur- 
face of the pubic symphysis and the urinary^ bladder. It drains into the 
hypogastric vein, but chiefly into the vesical plexus (plexus vesicalis) whicli 
is lodged in the cellular tissue surrounding the inferior aspect of the 
bladder, and is formed largely’" by’’ veins received from that viscus. The 


vesical plexus communicates posteriorly’" vith the uterovaginal plexus (plexus 
nterovaginabs) . The veins which return blood to this plexus lie in the walls 
of the uterus and the vagina. In the uterus they’" form a distinct lay^er 
in the muscular wall, termed the siraiiim vasculare; passing outward and 
downward on both surfaces of the uterus to the lateral margins, they’" con- 
verge toward the uterine vein on each side, forming a plexus between the 
layers of the broad ligament. In the walls of the vagina the veins pass 
likemse joining the vaginal vein; thus the two portions 
of the plexus, uterine and vaginal, are continuous at the level of the external 
uterme onfice. The uterine veins, paired on each side of the pehds, open into 
the correspon^g hypogastric vein and also communicate posteriorly ^dth 
the hemorrhoidal plexms (plexus haemorrhoidalis) which surrounds the rectum. 

f intercommunicating portions, an internal situated 

Sace of the outer 

drains into tlio ini ^ i ® j®™’’ P^’^ the plexus, as alreadj^ mentioned, 
mrrtSoirnh tSi isclhorectal fossa; the middle 

vei^’ t?e ufncf J hemorrhoidal veins, opens into the hypogastric 

reacts the LrfofmesLtelTeS^ 

and its connections vith the hypogastric plexus, 

ypogastnc and the inferior mesenteric veins, 
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vein which is received not by the hj-pogastnc vein but bj the h^ er. All of 
the veins are associated nith extensive venotis plexuses (Figs. SS and S9), 
which iminediatelv surround the peMc organs, and communicate with one 


another more or less freely. . , , , ,, i r 

The internal pudendal veins are associated through the greater part- of 

their course with the arten* of the same name; but they cany' blood not only 
posteriorly tlrrough the perineimi but also communicate anteriorly with the 
veins wHch he idthin the peMs immediately' beliind the pubic symphysis. 
The veins, which are usually double, in following the course of the pudendal 
artery' on each side, begin with the deep veins of the chtoris which issue from 
the aibstance of the corpora cavernosa chtoridis; they receive, as they 
rim dorsalward, the bulbar, perineal, and posterior labial veins in the uro- 
genital triangle and the inferior hemorrhoidal veins in the anal triangle; in 
the latter region they are enclosed in the canal of Alcock with the artery 
and the pudendal nerve. The A'eins leave the perineum through the lesser 
ischiadic foramen and, after winding over the spine of the ischium, enter 
the peh-is through the greater notch; here they' empty' into the hypogastric 


vein. 


lU. 

The veins wliich course anteriorly receive as their cliief tributan- the 
dorsal vein of the clitoris, which is frequently double through part of its 
coiuse. At tlie root of the clitoris the vein quits the dorsal surface of 
the organ, and, perforating the fascia of the urogenital diaphragm (com- 
pare Figs. SI and S7), enters the pehds through the small subpubic space 
enclosed by the pubic arcuate and trans\*erse peMc ligaments (page 210); 
here it sends a branch to either side of the pudendal plexiis (plcj'us pii- 
dcndalis). The latter network of veins is situated between the peMc sur- 
face of the pubic sjunphysis and the urinai^' bladder. It drains into the 
hypogastric vein, but chiefly into the vesical plexus (plexus vcsicalis) which 
is lodged in the cellular tissue surrounding the inferior aspect of the 
bladder, and is formed largely by veins received from that \iscus. The 
vesical plexus communicates posteriorly with the uterovaginal plexus {plexus 
uicrovagiirnhs). The veins which retiun blood to this plexus lie in the walls 
of the uterus and the vagina. In the uterus they form a distinct layer 
in the muscular wall, termed the strut um vusculure: passing outward and 
downn ard on both surfaces of the uterus to the lateral margins, thev con- 
^ erge toward the uterine vein on each side, forming a plexus between the 
lasers of the broad ligament. In the walls of the vagina the veins pass 
outward and upward, likewise joining the va^al vein: thus the two portions 
of the plexus, uterine and vaginal, are continuous at the level of the external 
uterme orifice The uterine veins, paired on each side of the pehis, open into 
the correspon^g hypogastnc vein and also communicate posteriorlv with 
hemorrhoidal plej^ (plexus haemorrholdalis) which surrounds the rectum. 

mtercommunicating portions, an internal situated 
surfare ofth^J^Hf ^ an external upon the outer 

drains into the intf^mil ® plexus, as already' mentioned, 

part through ischiorectal fossa; the middle 

vS- ttTrLl n-,^ ? hemorrhoidal veins, opens into the hvposastric 
reaches thrSerfnr ni.'* i hemorrhoidal and sigmoidafveins, 

pugasme ancl the infenor mesenteric veins. 
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uterus pass lateralward in the broad ligament, and, becoming continuous 
with those of the ovary, ascend vdth the ovarian vessels to the aortic glands; 
but some pass to the hypogastric and both groups of ihac glands The ef- 
ferent vessels of the uterine tube join those of the uterus and of the ovary. 
The vessels from the rectum pass upward to glands in the sigmoid meso- 
colon, and thence to the aortic glands; those from the anal canal end in the 
hypogastric glands; and, as has been stated, the lymphatics from the anus 
pass forv^ard vdth those of the perineum to the inguinal glands. 

Nerves The urinarj^ bladder, the internal organs of generation, and the 
rectum are supplied by the pehdc part of the hypogastric plexus (plexus 
hypogasiricus) of the sympathetic system of nerv’^es. It receives peripheral 
branches (Figs. 89 and 93) from the four ganglia (ga7}glia sacralia) on the 
pehuc portion of each sympathetic trunk; and gray^ communicating rami from 
the second to the fourth sacral (spinal) ner\^es. The ner\^es form a network 
which is continuous behind vith the hypogastric plexus, and from which 
fibers extend forward along the course of each hypogastric artery’’ to be dis- 
tributed to the pehdc organs supplied by’’ the artery ^s Ausceral branches. The 
entire plexus is thus subdi^dded into the secondary plexuses. The most pos- 
terior of these is the middle hemorrhoidal plexus (plexus liaemorrhoidalis 
medius) which is distributed to the rectum. The uterovaginalis plexus 
{plexus uierovagmalis) is placed in an intermediate position vitliin the pelvis 
minor; it follows the course of the uterine artery’’, and then ascends between 
the layers of the broad ligament to spread out upon both surfaces of the uterus. 
The plexus is of large size corresponding to the high development of the mus- 
cular layer of the uterus which receives most of its fibers. Fibers are also 


sent to the walls of the vagina, and to the erectile tissue of the bulb. Th 
vesical plexus {plexus vesicalis) is associated vath the urinary’’ bladder. Th' 
fibers of this plexus accompan}^ the vesical arteries to the bladder, and ar 
distributed chiefly’’ to its muscular lay^ers. The sympathetic fibers w’hicl 
supply’’ the ovary’’ are derived not from the sacral ganglia, but are contribiite( 
by the renal and aortic plexuses; they accompany the ovarian artery’’ in it 
descent into the pelvis, and enter the ovarian substance through the hilum 
The musculature which forms the walls and the floor of the pehds mino 
receives its innervation from the ventral dmsions of the last lumbar and th< 
sacral ner\^es. The piriformis muscle receh^es twigs from the first and secon( 
sacral nerves, which enter the pelvic surface. The coccy’’geus and levato 
ani muscles are supplied by branches of the third and fourth sacral nerve 
upon their pehnc surface; the latter muscle also receives, upon its perinea 
1 perineal branch of the pudendal nerve. Fibers fron 

^ second sacral neiwes accompany the pudenda 

mwo, through the ischiadic foramina, from the pelvis to the perineum an( 
there inner\^ate the obturator intemus muscle. 

source of muscular and cutaneou 
® represents the smalle 

farm comiifn P'®’™® (plexus pudendum; sacral plexus) th 

the same ilamp band, which, continuing as the nen^e o 

vudendus) is lower extremity. The pudendal nerve { 7 iervii 

sacral neLs^r^™'’'^ the anterior rami of the second, third, and fourtl 
Te the internal pudendal artei^^ and 4in, leaving 

gh the greater ischiadic foramen, and entering the ischiorecta 
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send cutaneous fibers through the sacrotubcrous ligament which, m the mam, 
tui-n around the inferior border of the gluteus maximus muscle to supply the 
skin of the buttocks; some of the fibers, however, turn forward into the pen- 
Bcuin. The perineal branch of the foiirih sacral ner\’'e enters the isc no rectal 
fossa by passing through the coccygeus muscle of the pehic diaphragm; it 
supplies the skin of the perineum between the anus and the coccyx. Tlic ano- 
coccj^geal neia'cs (????. Qiiococcufjci) arc derived from the fourth and fifth sacral 
and the coccygeal nei^^e, which unite along the coccyx to form a plexiform 
cord; small branches pierce the sacrotuberous ligament, and supply the sldn 
behind the anus in the coccygeal area. 


Musa.Es AND Fasoae of Pelvis 

The muscles which cover the walls and constitute the floor of the pehis 
minor belong to two groups: Those of the lower extremity, the obturator 
intemus and the piriformis; and those which form the pehic diaphragm, 
nameb^ the coccygeus and the levator ani. The fasciae of tlic above muscles 
are continuous with one another, and likewise with the transversal is fascia 
of the abdomen and the aponeurotic layers of the perineal compartments; 
they also pro^ide fibrous coverings for the pcl\ic organs. 

The puiformis muscle (???. piriformis) is triangular in outline, and lies 
flattened against the posterior w^all of the pehis minor (Figs. 90 and 92). 
It originates by three (or more) processes, lateral to the second, third, and 
fourth anterior sacral foramina, and becoming narrower and more rotund, 
leaves the pehis through the upper pail of the greater i.schiadic foramen, for 
insertion into the greater trochanter of the femur. The tliin fascial covering 
of the muscle is prolonged upon it from a sacral attachment into the gluteal 
region. The piriformis, together with the coccygeus muscle, closes the space 
in the posterior bony w^all of the pehis (page 197) inten'cning between the 
ischium and sacrum (Fig. 91). 


The obturator internus muscle (w. obturator internus) clothes the sidc-w^all 
of the pelvis minor and like the piriformis is flattened and fan-shaped (Fig. 
90; compare Fig, 91). It arises from the circumference of the obturator 
foramen from which its fibers converge tow'ard the lesser ischiadic foramen; 
becoming tendinous, it is joined by the tw'o gemelli, and with them, is inserted 
into the greater trochanter of the femur. 

The fascia covering the pehic surface of the muscle {fascia ohitiraioria) is 
attached above to the periosteum along the arcuate line, wiiere it is continuous 
^th the iliac fascia covering the iliacus muscle in the pehis major; in front 
It IS attached to the superior ramus of the pubis, and below to the pubic 
arc , V, ere it forms the fascial canal (of A] cock) housing the pudendal ves- 
sels and neiw^es. ^lidway m its course the layer gives origin to the tw'o layers 
pehic fascia (pages 213 and 215); it is carried outwnrd 
^ tendon of insertion. 

fnrm cecc?/^e«5) and the levator ani {m, levator aiii) 

constituents em ellow^s of the opposite half of the pehis minor, the muscular 
muSeT^ .(Figs. 90 and 92). Each coccygeus 

the sacrosDinnn^^itr and is situated on the anterior surface of 

expanding insertc^fT^^n t takes origin from the spine of the ischium and, 

samun and of thp margin of the lowermost segment of the 
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=een in r>ie bear, kansaroo. ape, and man. In beasts of burden and of prc}% 
but esp^ciaUv in the former, the pubic sjunphysis is better developed and 
<=tron<rlr than the sacro-iliac sjmchondrosis. This is seen in the horse, cotr, 
hippopotamus, elephant, leopard, etc. In certain domestic animals as the 
hoi^ cov, sheep, and svrine. the sacro-iliac junction is quite movable, in 
mares the ilium is attached to only one vertebra and the broad pelvic fascia 
is about the onlv important structure which closes the pelvis. The mobility 
of lumbosacral and iliosacral articulations is much greater in cows than in 
mares; in sheep and goats the sacral venebrae are movable and in swine 
there is marked concavity of the sacrum with e.vtreme mobility of the lumbo- 
sacral and iliosacral joints. In dogs the sacro-iliac joint is so movable as 
to form a diarthrosis. 

The relation of the trunk and especially of the vertebral column to the 
pehds varies a great deal in different species. It is easily seen that the spine 
follows a much st raighter line, from neck to sacrum, in quadrupeds than 
in man, where there are the compensaton' curves of the vertebral column. 
In most of the mammalia there is no sacral promontory', but in some it is 
more or less marked, although in none is it so prominent as in man. The 
angle made by the anterior surface of the fifth lumbar vertebra with the 
anterior surface of the first sacral is less in all mammalia than in man. Tlie 
angle formed between the frontal planes of the anterior surface of the lumbar 
vertebrae and of the pehic inlet is greater in all other mammals than in man. 
These angles and the ty'pe of pelvis in the anthropoid ape approaches more 
nearly to that of man than do those of am' other of the vertebrates. The 
component sacral vertebrae seem to be relatively fewer in these animals 
than in man. 

Tnere are mam' other pelrfc variations between the lower animals and 
man, which are manifested by differences in size, form and relation to other 
skeletal pans. In general, there is a broadening of the iliac bones in man 
as compared with other mammalia which have a narrower pelrfs. According 
to Albrecht, *'man alone possesses a fossa iliaca interna.'' The superficies 
Uiaca interna is concave in man alone, who has a convex externa. In the 
pehis of apes, which approaches the human most closely', the interna is 
more or less convex. Man alone has an anterosuperior spine projecting 
above the incisura interspmalis anterior and he also has the shortest space 
between the antero^perior and inferior spines. It is also of interest to note 
that the dorsal surface of pubic sy’mphy'sis is convex in man and concave 
m ape:;. There has been some difference of opinion as to whether or not 
there are sex differences in i:^lve5 of mammalia. Some have thought (Wieder- 
s eim) that sex differences in pelves were a human characteristic. In higher 
ma^alia there seems to be definite sex differences. Franz found in ewes 
e pelvis were more delicate, the canal more roomv and 

^rger, ^^ciaUy in the transt'erse diameter, than in rams. Females^ have 
H f^om about 90 to 100 degrees as compared 
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methods. In connection trith the development of the bony pehis, it shodd 
be remembered that there are tvro main tJT>es of bone, "viz-, those which 
develop from membrane and those which pass through the chondrogenic 
A discnssioii of tho development of the boii3' peI\d^ does not in% on e 
t^P loirner nmef All other t3i>es of bone pass through three stages in their 
process of deVelopmem : (1) The blastemah or me5ench}TOal, (2) the chondro- 
^enic. or cartilagiiious, and (3) the ossification; or bon\* phase. The first 
^nter of ossification to appear in the human embr>'o is in the cla\icle about 
the sixth vreek of fetal life, vrhere it develops in me5ench\TOal tissue even 
before the chondrogenic stage. Ossification centers appear soon after this 
in the cartilaginous pehis (Fig. 99). 

The development of the bon}' pelvis ma\' well be considered with relation 
TO the different staaes of life: fet. the fetus: second, the infant: third, the 
child up to pubenv: lounh, the adolescent to maturity. It is well known 
that the bony peltis is made up of the sacral and cocct'geal elements — ^the 
ilium, ischium and pubis. The saemm usually consists of five %’ertebrae; 
but there may be Itmibarizationj partial or complete, of the first sacral. 
In other instances there ma\' be sacralization of the fifth and even of 
the fourth lumbar vertebra. All of the sacral vertebrae, except the first, 
are rudimentary. The cocc^-x usuallt* has four rudimentaiy' vertebrae, 
rareh' five, but never more. The human embn*o of from 4 to 6 cm. exhibits 
a rudimentary cocct'geal tail, the tip of wliich is called the vciicz coccygciis 
where it touches the skin: this is replaced b\' the glabella coccygeus or at 
limes there m^y be a small depression termed the jovcola coccygca. 

The pc'Ms of man must be considered to arise from two sources: 


first, the lower ponion of the vertebral column, which is made up of component 
vertebral elements, the development of which is analogous to that of other 
venebral segments: second, the upper portion of the lower extremit}' or the 
pekvic girdle. The chorda dorsalis develops in early embiyonic life, apparently 
irom the primitive streak. It appears in close association with the disap- 
pearing neurenteric canal in the anterior ponion of the embryo. The chorda 
with its encircling membrane reaches the acme of its development about the 
founh fetal week. Some condensations of the axial mesench^Tue appear 
during this time and mark on the vertebral column. The notochord is 
suTTounaed by the vertebral bodies and inten'ertebral disks, and disapj>ears 
aoout the time ossification commences, though persisting in the inter\'ertebral 
the nucleus pulposus. The segments of axial mesench^une are called 
these the blastemal or primitive vertebrae are formed, 
three centers of chondrification appear on either side of these primitive 
venebme^l) For the body. (2) for the neural arch, and (3) for the costal 
proc^. The two centers tor the bod\' soon fuse. This represents the t^*pical 
e\ empment oi a ^enebra. The development of the segments of the sacrum 
no^U}^^ ^kST^cal and shows considerable variation from the usual or 

^ ^ processes. The latter 

fo™ nS and laminan- processes. The 

^ processes of the neural cartilages. The later 

^th th; b ardculates 
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which are gradually increasing in size; new centers are being laid down 
and the remaining costal elements appear (Fig. 103). 

The cartilaginous cocc 5 rx develops additional centers so that ossification 
of the bodies is complete in the first within five years (Figs. 104, 105) in the 




Fig. 103.— Ossification centers of the 
in infancy. 


second in from five to ten years (Fig. 
106), in the third during the period 
from ten to fifteen years (Fig. 107), 
and in the fourth between the fifteenth 
and twentieth years (Fig. 108). The 
fusion of the sacral vertebrae begins 
about puberty at the base and ex- 
tends upward to completion about the 
twenty-fifth year (Fig, 109), though 



Fig. 104. — Ossification centers of the bony 
pelvis in childhood. 



thirtieth^^Tr! ^PPear m the fifteenth year are not united until the 

of the sacral vertebrae^ th^^e^on'^V^^^ poups: those between the bodies 
^ertcbrae, those on the protuberances, which fuse to form a 
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doubtod, as has been demonstrated by their study in abnormal pelves 
thou^^h it has been impossible to correctly evaluate the effect of indmdual 
factors. The resultant of some of these forces is seen in indmduals afBicted 
with diseases, such as rachitis and osteomalacia, which have produced long- 
continued softening of the bones. The mechanical factors are only a part 
of the influences wliich operate upon the pelvis. They are practically the 
same in all races, sexes and indhiduals and yet there are definite variations 
due to heredity and probably to endocrine control, which not only determines 
growth but also the tjT^e. The effect of endocrine action is noticed in the 
asexTJal tjT^e of pehds seen in early castrates. Growth in conjunction vdth 
mechanical factors is of importance. In cases in which grovffh and ossifica- 
tion proceed normally and the timing of the mechanical factors is correct, a 
normal pelvis should result, barring hereditary or congenital defects. The 
unequal rate of grovrth of the different parts of the bony pelvis surrounding 



Fig. 110. Views of female pelrts with male pelrts superimposed in dotted outline. 

the brim has been thought by Breus and Kolisko to be an important factor 
in changing the pelvis from the fetal to the adult tjT)e. 

Growth does not seem to be a steady process but is subject to certain 
periods of acceleration. In girls, at least in skeletal growth, there are spurts 
of gro'rth between six and eight, and ten and thirteen years of. age, which 
carxj- them forward about eighteen months ahead of the boys. The pelvis 
participates m tiffs general conduct, but not uniformly, as the different 
e emon s o not^ow at the same pace. The sacrum becomes steadily wider 
\ ^ growth is arrested until the next spurt 

^ ^ ilium grows steadilj’- and it is quite fully developed 

fnd u is nearly round at birth 

twelfth ft ^ perhaps oval form between the eighth and 

twelfth 5 earn After puberty there is an acceleration of pubic growth in length, 

110 lllWnTXmoTwf ^^t^ pelves of male and female are marked (Figs, 
no, 111), and demonstrate conclusively that other than mechanical factL 
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There is a striking difference in the pubic arches of the female and male 
pelves, the angulation of the former being from about 90 to 100 degrees 
and that of the latter, approximatel}^ from 70 to /5 degrees. Isot all fernales, 
even of the same race, have the same tjije of pehas and some approximate 
the male tjTJe- The various sexmal tj^es are due to hereditary and develop- 
mental influences, possibly of a hormonal nature which produce other 
sexual variations. 

Race variations have been described by various authors and are natural 
phenomena, ivhich one could expect just as much as racial variations in 
body size and form and in the integument. Racial skull types have long 
been recognized. The more marked the racial distinction, the greater the 
differentiation in the tj^ie of pehds. Stein has mentioned four racial types: 

(1) The cordiform or broad heart shaped; (2) the transversel}’' oval; (3) the 
circular and (4) the longitudinally oval. Various other methods of classifica- 
tion have been attempted. 

Topinard employed the height-vidth index, using the intercrest al diameter 
as the criterion of vidth. He demonstrated by his measurements that the 
pelvis became broader and lower as the races were liighcr in ci\dlization. 
Krukenberg states that there is less marked lumbar lordosis in the lower 
races than in the higher, but that in all this lordosis is more noticeable in 
the female than in the male. The sacrum is more concave in the higher 
races. The lower tend to retain more the form seen in primates and in the 
newly born infant. The sagittal and transverse diameters are more nearly 
equal. He accepts Turner's classification of pelves into : (1) The dolichopellic; 

(2) the mesatipellic; (3) the platjqDellic. Turner and others have found 
these different types among races of men. The dolichopellic form has been 
found among the women of the aborigines of Australia, the Bushmen of 
Africa, the Hottentots, the Kaffirs and the Andamans. The mesatipellic 
form occurs among the negroes and many j\Iala 3 "s. The platj’pelUc pelves 
occur among the Caucasians and the Mongols. In all of these 131)68 there 
are differences between male and female pelves, which sex differences have 
also been demonstrated in lower animals. The superior races show that 
the sacrum sirfc deeper into the pehus than in the inferior t 3 ’’pes (Bolk). 
Hasebe found in 10 per cent of the Japanese women evidence that the fifth 
lumbar vertebra was separated into an anterior and a posterior segment. 
This is seen seldom among members of the Caucasian races and produces 
t e spondylolisthetic pelvis. Less marked variations have been noticed 
among various white nationalities. These variations are both in size and 

o some extent in t 3 ^pe. The English and Holstein women are thought to 

have broader pelves. Cache believes the Mexicans often have funnel-shaped 

r average pelves of French and American women to 

be of different size. 


Pelves within the range of the usual or normal 
narticiilflrlv im ^ ^ same nationality, but these differences are 

so and striking in the United States of America where 

and national interm^n ® represented and there is so much racial 

tous pelvis from an ntf a chapter dealing vnth the bony and ligamen- 

tSiSo Tf gj-ecological ^newpoint, it J not neLsarj^ 

comments have been ?n!Zoratfd' t? ® the structures. The preceding 
oeen incorporated to give some idea of the relationship of 
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that it was a firm, bony girdle. Columbus (1494-1559) and Arantius (1530- 
1589) also contributed to our knowledge of the pelvis and the latter was 

the first to describe the contracted pelvis. w. - n i jcoon 

Contrarj^ to the teaching of the above anatomists, Pare (1510-1590) 
continued the belief in the separation of the peMc bones during the process 
of labor. There has been much difference of opinion relative to ligamentous 
changes during pregnancy and labor. The anatomists and many obstetricians 
contend that there is no elasticity to the bony parturient canal and that the 
articulations are rigid supports. Many cUnical obsen^ations and some 
experimental work, especiallj’^ with hormonal action, tend to lead one to the 
conclusion that there are certain changes in the sacro-iliac joints and in 
the pubic symphysis which make the pelvis a more elastic girdle than it is 
commonly supposed to be. 

Deventer (1651-1724) was the first obstetrician to make a study of the 
pelvis and he made noteworthy contributions. He recognized sex and 
indhidual pehic variations and had some idea of sacral mobility. His 
important contribution was his understanding of the importance of the 
shape and direction of the pelvic cavity in the mechanism of labor. He 
named no pehdc diameters and did not designate the pehuc axis. 

Levret (1703-1780) studied the pehdc planes and the axis and was the 
first to use the pelvic cun^e in the forceps and also to employ the designation 
of inlet (Entree) and outlet (Sortie) for the pelvis. Huwe was the first to 
measure the true pelvis and the fetal head as well as to mention the inclina- 
tion of the pehns. John Burton (1697-1771) was the first obstetrician to 
measure the interspinous and intercristal diameters. About the same time, 
Camper (1722-1789), deWind (1714-1771) and Smellie (1697-1763) contrib- 
uted further knowledge concerning the pehic cavity. They initiated the idea 
of the relationship of the various pelvic diameters to the diameters of the 
fetal head. 

Quid (1710-1789), who founded the present ideas of the mechanism of 
labor, described the method of the entrance of the head into the pelvic inlet. 
He considered the shape and form of the head with relation to the inlet 
without giving the actual measurements. The classical contributions of 
Smellie established the more exact relationship of the cephalic to the pel\dc 
measurements in the different zones of the parturient canal. Smellie was 
the first to give the measurements and relationships of the different parts 
of the pelvis in depth; he considered the ratio of the anterior to the lateral 
and to the posterior pehic walls to be as 1 :2:3. He also advocated the idea 
that the bones of the pelvis were not separated to any noticeable degree 
during labor, but that there was a certain elasticity to the articulations. 

I^vret was in error concerning the relationship of the pehic diameters, 
but he recopized the level of the ischial spines to be the narrowest portion 
f Hitpn (1787-1867), some seventy years later, applied the 

^rm ^^ckenenge to this plane and also mentioned the ^^Beckenweite.” 

stressed the inclined plane, made by the bend of the 

for fho fUom + ^ term ^^conjugata'^ 

nromonf nrv ^ ^ from the pubic symphysis to the sacral 

of the nelX (1773-1870) contributed much to the knowledge 

01 the pehuc and the parturient canal. 

ge (1796-1873) conceived of parallel planes, which were projected 
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line as it varies in the amount of flexion anterior and lateral as it passes 
through the pelvis. The head must pass down in the parallel planes, as 
conceived by Hodge, in almost a straight line until its large diameter is below 
the level of the sjmiphysis when it follows a curved line of direction. Such 
a line straight in the upper and rather sharply cun-ed in the lower portion 
of the parturient canal should be regarded as the obstetrical axis of the pelvis. 


ANATOMY OF THE PELVIS 

An anatomical description of the pelvis can be rather brief as our major 
interest lies in the bony pelvis and its obstetrical significance. The anatomical 
pelvis is a girdle which is made up of four bones after fusion of the various 
component segments has occurred, as it usually has by the twenty-fifth year. 
The coccyx usually remains as an independent bone. The os coccygcus is 
made up principally of the bodies of four or five ruclimentar}^ vertebrae. 
The first one has two cornual processes and two transverse proce.sscs. A 
superior flat surface is united to the lower surface of the sacnim by the 
symphysis sacrococcygea. Usually the upper three vertebrae arc attached 
to each other by fibrous bands, while the third, fourth and fifth have an 
osseous union. Occasionally the upper ones have a bony union which may 
extend to the sacrococcygeal sjunphysis. It is easy to sec that injuries 
may occur to the coccyx during parturition, especially if abnormal bony 
union interferes with the elasticity. The ligamentous attachments are 
rather slender and consist of bilateral, together with superficial and deep 
anterior and posterior, ligaments. These bands are rather fragile and may 
be easily stretched or tom by birth trauma. 


The saenun shows certain sex differences, being wider, shorter and less 
concave on its anterior surface in the female. Its five component vertebrae 
are fused. They are progressively more rudimentary from above downward. 
The upper surface of the first sacral is firmly united with the last lumbar 
vertebra through the intennntion of the inten'crtebral disk with its contained 
nucleus pulposus. The supporting ligaments consist of the anterior and 
posterior longitudinal ligaments, the ligamentum flavum, the interspinous 
and supraspinous ligaments. The hgaments are subject to injury and lumbo- 
sacral strain may result from parturition. 


The partes laterales, with their sacral tuberosities, form a site for the 
attachment of the interosseous sacro-iliac ligaments. They are derived 
mostly from all the transverse processes and also from the costal processes 
of the first, second and third sacral vertebrae. The articular surfaces arc 
forrned mostly by the first sacral vertebra and unite with the articular surfaces 
of the ihac portion of the innominate bones. 

The articulatio sacro-iliaca is of verj^ great obstetrical significance and the 
cartilaginous surfaces are held together by an anterior sacro-iliac ligament, 
winch makes up part of the posterior and lateral facies of the birth canal, 
whlph further strengthened anteriorly by the iliolumbar Hgamcnt 

nrnopecpo rvf fu Strong fibrous bundles from the transverse 

p ces es of the fourth and fifth lumbar vertebrae anteriorly to the ilium 
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Fig. 112. Bony and ligamentous pelvis slioving various measurements. 
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Smellie first called attention to the importance of the diagonal conjugate. 
Thi^ diameter can be quite accurately determined by digital examination 
and measurement. Z^Ieyer described the normal conjugate trhich makes 
an ande of 30 degrees ivith the horizontal. Tliis ^ameter runs from the 
upper inner mardn of the pubic sjunphysis to the middle of the bod}’’ of the 
third sacral vertebra. Other diameters than the conjugates are closely 
related to the superior strait. The transverse diameter of the inlet represents 
the greatest width in tliis plane. It inns between the points, on the linea 
ternfinalis of either side, wliich are most widely separated. The line runs at 
right angles to the anteroposterior diameters and measures 13.5 ^ cm. 
normally. 

In addition, there are two internal oblique diameters, the length of which 
is 12.75 cm. They run in the plane of the inlet from the sacro-iliac junction 
of one side to the iliopectineal eminence of the opposite side. TheA^ are 
termed right and left, or first and second, the former originating from the 
right sacro-iliac joint and the latter from the left. 

In addition to the plane of the superior strait, there are other planes 
which have been mentioned in the historical consideration of the pehis. 
As the result of the development of our knowledge of the pehis, one can 
now recognize certain planes of the pebls as important for a proper under- 
standing of the mechanism of nonnal and abnonual labor. The next plane 
to be considered is that of the greatest dimensions, wliich was first recognized 
Iw Le\Tet. This plane passes through the junction of the second and third 
saeml vertebrae, the midpoint over the acetabulum and the middle of the 
pubic SATiiphras, all on the facies pehina. This plane is nearly circular, 
measuring 12.75 ~ cm. in the transx’erse, and 12.5 cm. in the antero- 


posterior diameters. The circular character of this plane favors rotation 
of the presenting part of the fetus. 

The oblique diameters terminate in the membranous and fascial tissues 
over the sacrosciatic notches and the obturator foramina. (Tins plane is 
nearly identical with the second parallel of Hodge and the main plane of 
^eit,) From this plane the descending fetal head usually enters with its 
long diameter in the anteroposterior diameter of the plane of least pehic 
dimensions. This plane is boimded lateral!}* by the ischial spines, the 
distance between wliich is 10,5 cm. and constitutes its trans\*erse diameter. 
The anterior and posterior points in this plane are the tip of the sacrum 
and the loner mar^n of the s}*mph}*sis pubis: the distance between these 
points measures 11.5 cm. The transverse diameter of this plane is the 
shortest in the obstetrical bony pel\*is. 

The inferior strait passes through the tip of the cocc}*x, the sacrotuberoiis 

hgament, the tuber iscliii and the pubic arch anteriorly. The transverse 

rmie er is t e distance between the inner surfaces of the ischial tuberosities 

nr 7" length of the transverse diameter is more 

nbmit^n of the pubic arch which in the women is 

about 90 to 100 degrees (Fig. 115). 

diameter runs from the apex of the pubic arch to 

o 11 5 or ^9 ex-pansion from 9.5 =*= cm. 

anatomiM^oar'’ displaced backward. This gives the 

different ast)ect^p«nrf>^o1l b^t the obstetrical outlet has a rather 

‘ ‘ ^ iTewed in profile. It consists of two inclined 
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po==terior diameters, depending upon the amount of flexion, to the Met 
diameters which are long enough to accommodate them. It is to be noted 
that the shortest diameters of the head in the sagittal plane and the smallest 
circumferences appear when the head is either in marked flexion or extreme 
extension. Of these diameters, the longest is the occipitomental; it is 13.5 
cm. long and can enter the superior strait in the trans^^erse diameter only 
under favorable conditions. It would be unable to pass through any of the 
diameters of the successive peMc planes. The occipitofrontal is the next 
longest, 11.75 cm., and it would encounter serious obstruction in any 
diameters below the pehnc brim. The most favorable measurements are 
the suboccipitobregmatic, 9.5 cm., and the short, frontomental. The 
biparietal (9.25 — cm.) and the bitemporal (8 cm.) diameters are in 
transverse planes and may pass through nearly any pelvic diameters. 


THE PELVIC SOFT PARTS 

The relations of the soft parts to the bony and ligamentous pehis are 
of great importance for an understanding of regional and applied anatomy* 
The interposition of these soft parts reduces the internal diameters and the 
space available for the fetus in its passage through the parturient canal. 
The musculofascial layers which line and cover the pehis are vei^^ important 
in the relations of the pehis to the trunk and the lower extremities. The 
obstetricaUy important structures of this t^^e are mostly within the true 
pehis and provide for the proper support- of the pehic and abdominal 
viscera. They also must furnish mechanisms for the proper carrjing-out of 
the functions which take place through the pehic outlet. These functions 
have to do with urination, defecation, coitus and child-bearing. 

The concave fossae iiiacae are smoothed out hy the musculus psoas and 
the musculus iliacus, both of which lie above the superior strait. The lateral 
walls of the pehis are covered with muscles and fascia. The most deeply 
attached muscle in the true pehis is the musculus obturator intemus which 
c-overs the obturator foramen and membrane, except for the canalis obtura- 
torius. It passes out of the pehis through the foramen ischiadicus minus. 
This muscle is largely covered by the levator ani and its fascial attachment, 
the arcus tendineus. 


The musculus piriformis is attached posteriorly, and passes out through 
the foramen ischiadicus majus lea%ing openings above and below which are 
termed the foramen suprapiriforme and the foramen infrapiriforme. The 
acuna musculorum and the lacxma vasorum are important musculofascial 
fossae, but of more surgical than obstetrical importance. The former is the 

site of psoas abscesses and the latter is often identified as the site of femoral 
nemia. 


V cleft is the most important orifice to consider for the 

^*1 ^ opening which is especially 

f i canal between the lateral halves of the 

T muscles of the pehic floor. Similarly, 

Occasionallv a ^ iMough the musculofascial planes of the pelvis, 
ani and the rnpf ^ opemng may appear between the musculus levator 
ThP ^ hernia may develop, 

and the ob^etri^l^^ \ the birth canal are of the utmost importance 
obstetncal anatomy of the soft parts, described by A.nson, see Chap- 
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even today, arguing that in man^s progenitor, perhaps even before he came 
down from the trees, there was in all probability a sex season like that still 
seen in the lower animals, that its rhythm was determined by the lunar cycle, 
which must have been one of the most important inhuencing factors in the 
activity of such primitive beings, and that this rhythm still persists in spite 
of the fact that an easier environment has done away mth the need of special 
sex seasons for breeding purposes/' That the breeding seasons in the lower 
animals are largely governed by environmental conditions is an accepted fact. 

Up to the time of the discovery of the human ovum, in 1832, there was 
no reason to associate menstruation' mth ovulation or even with the repro- 
ductive process, and it was not so associated. It is true that a number of 
earlier authors spoke speculatively of the migration of the ovum through the 
tubes and of changes in the uterine mucosa preparatory to the implantation 
of the egg. It is also true that as early as 1831 Negrier had asserted the 
dependence of menstruation upon the presence of the ovaries. It was not, 
however, until 1863 that a cohesive theory of the nature of this ovarian 
influence was conceived by Pfliiger. Incorrect though now know it to 
be, the theory may be looked upon as the “hopping-off place" in the considera- 
tion of the subject from a more modern standpoint. It was the culmination 
of the speculative era in the history of this subject. 

The point of chief interest in Pfiiiger's concept was that the indispensable 
influence of the ovaries in the production of menstruation was considered 
to be exerted through the medium of the nervmus system. The pressure 
of the growing follicles in the ovary upon the surrounding ovarian nerve 
filaments was believed to give rise to an afferent impulse which, acting 
through an assumed center in the lumbar cord, in turn engendered an efferent 
impulse responsible for the pelvic hyperemia, which in turn expressed itself 
as menstruation. 

^^Tiile it was by far the most generally accepted theory of its day, it 
was by no means the only one. Lawson Tait, for example, was a staunch 
believer in the so-called “tubal nerve" as the cause of menstruation. John- 
stone explained the process as due to the erect position of human beings, 
in contradistinction to the horizontal posture of the lower animals. It was 
in this unsettled era, too, that Sigisraund, supported by His, enunciated 
the view that “women menstruate because they do not conceive," although 
the dictum itself is to be credited to Powers. That it w^as in prophetic 

harmony with the modern viewpoint will be brought out in succeeding 
chapters. 


t was during this speculative era, too, that the doctrine of the “menstrual 
wave was promulgated. According to this ^dew, the ^dtal functions of 
women mam est a wavelike course, with a fall just after menstruation 
and a gradual increase thereafter, with the acme at the onset of the next 
StInwJn ^ co^ept was championed especiaUy by Mary Putnam Jacobi, 
Knstrnnft explanation for the cause 

is — s 

manifatatioa of a profound rhythmic 

d JslmTr I ‘^iTn^r 
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which had been presupposed for it. Tlicrc has been ample confirmation 
of this demonstration, so that it has attained general acceptance. Another 
contribution from the laboratory study of reproductive pliysiology throws 
doubt upon the indispensability of ovulation to the occurrence of cj'clical 
bleeding. This evidence has been adduced cliiefly by studios upon monkeys 
by Corner, Hartman, Allen and others. Furthermore, as will bo discussed 
in the appropriate chapter, the belief that the ovum itself is the regulator 
of menstrual periodicity — the doctrine of the “primacy of the ovum” — has 
been clearly disproved b}'^ the studies of the past few ycai’S. 

The final chapter in the history of our knowledge of rcproducti\'c physi- 
ology, so cursorily sketched here, revolves about the newly demonstrated 
importance of the anterior lobe of the hypophj'sis in the cj’cle. For this 
brilliant advance we are chiefly indebted to Pliilip Smith, with Engle as a 
co-worker, in this countrj', and Zondek and Aschheim in Germany, ^’he 
governing role of the anterior pituitaiy o\"er the ovarj'' is now a demonstrated 
fact, and alread}'^ evidence has been accumulated to indicate a duality of 
this control corresponding to the duality of function of the ovarj'. The 
details of this subject, however, together with a discussion of other aspects 
not touched upon in this brief liistorical resunid, will be considered in later 
chapters. 

(For references, see other chapters in this section.) 
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no pelvic examinations were made in this scries of patients. Chisholm adds 
that although there were 77 per cent in whicli pelvic discomfort was a 
symptom, in 45 per cent the discomfort was only slight or occasional. 

The study of Marin Tobler^ is of more valuC; inasmuch as the appraisal 
of the subjective discomfort is made with due regard for the pchic findings. 
The series embraced 1020 women, of whom 15.8 per cent ‘were free of any 
local or constitutional discomfort. In this gi'oup 58 per cent suffered \\itli 
uterine or adnexal disease of one form or another. Of 44 per cent wdlh only 
local discomfort, 65 per cent had normal pelvic organs. 

Finally, I may mention the study of Hodge on 074 ostensibly healthy 
girls in the Public Athletic League of Baltimore. For these figures I am 
indebted to the director of the League, Dr. William A. Burdick. In this 
series 68.8 per cent of the girls experienced no pain, wliilc a greater or less 
degree of pain or discomfort ^vas experienced by 31.2 per cent. In onl}’' 
24.1 per cent of all the cases, however, was the pain other than occasional 
or slight, and in only 5.3 per cent was it severe enough to put the patient 
to bed for one or more days each month. The cases of this last group arc 
certainly pathologic from a clinical standpoint, and some may liave shown 
pathology in the pehde organs as well, had pelvic examination been made. 

Numerous other studies of this sort have been made (SchiifTor, Ketcham, 
Sanderson, etc.), leading to the conclusion that normal menstruation may te 
painless, that it may cause only lieavincss and bearing down in the pelvis, 
or that it may cause moderate, but not incapacitating pain. Wlien pain is 
very severe it must be interpreted as pathologic, from cither the local or the 
constitutional standpoint. 


Other Subjective Symptoms. — With regard to these, there is the same 
difficulty in demarcation between the normal and the pathologic. Many, 
perhaps most, menstruating women suiTcr with more or less la.*>siiv(1cy at 
times irritabilityj and in some cases tlcprcmo)} and 7 }crvous 7 W}ss. Tlicre is 


often some soreness of ike breasts^ and at times sharp, shooting pains. Bladder 
irritability is quite common just before and during menstruation, probably 
as a result of pelvic hyperemia. Headache is not infrequent, and there 
may be some loss of appetite and impairmetd of digestion ^ with often an 
unpleasant odor of the breath and constipalion, A slight swelling of the 
neck may be occasionally noted, because of hicrcasc in the size of the UiyrokL 
Some women exhibit “dark rings” under the eyes, and occasional!}'' skin 
erupiioi^y especially acne-like pustules, may occur on the face, neck and chest. 

It is generally accepted that libido scxiialis is diminished during the 
n^nstoal periods, though this may be the result of esthetic rallier than 
physiologic factors, as Havelock Ellis and Gchring believe. On the other 
hand, most authors (Krafft-Ebing, Adler) believe that there is an increased 
sexual sense m the premenstrual period, as well as just after the flow. 

The So-caUed Menstrual Wave.”~In 1878 Mary Putnam Jacobi,'^ in 

Question of Rest for Women during 
onunciated^ the theory that the bod}'' activities of women 
struation ^ periodicity, with the crest just before the onset of men- 

Similar latter, with a gradual rise to the next acme. 

SensSTlST^i ^ Raciborski (1868) and 

made to show the ^ Papers, numerous studies iiave been 

the effect of the menstrual cycle upon various body functions. 
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kin =•’ from the stuclv of S pntient'^, cnnchule.-^ that this is not t!ic case. Fins 
view i' 'hnrccl bv the skeptical \-iville.- on ihv basis of .iyiwunonicter tests 
in 41 women. Moore and Ihirker, on tho oth-T hand, found a shtrht decrease 
in muscle power during menstruation, with an incnctsf in the interval and 

premenstnmm. . .. > t 

The effect of the cvcle upon the kitf-^'-tfiidon reflex has is-en stiiftn'd by 
lunar'’ who concluded thut -a rriod of hyrKTcxcitability iTuinedintely 
precedes or accompanies tho onset of the nu*n^tnial [vriod; thi- followed 
bv a decline in excitability wiiich continues for a few days after the inensr-s 
have ceased; and there is then a tendency for it to ri-e to a slightly hid^T 
level than the preceding durina the intennenstnia.l ix^riocL 

The Blood Pictoie during the Cycle.— Thb is said by 
Sfarneni to show a sliaht decreas^^ dnriniz th‘» ])renuuistrual jx^riod. 

Rcfl Corpu^^clc^*'\ — Mo-t authors arc ;mre(*d lliat then^ an inereas^^ in 
er3*lhroc\ies in the premenstnjal period, a (h'rrea.^> durinu tlie flow, and u 
gradual increase thereafter (P'dd, BhuiK-nthab Carnot and Didiandre, etc.). 
The decrease during rnenstniation may, accnr<iing to Pdtimemhal/ reacli 
one million [)cr cubic millimeter. .\s Gumprioh** p<'>ints out, however, ahiKe^t 
all the studies which have Wn made are vitia.ted by the j-mallnf'r'S of the 
material studied, a.nd th.e fact that, in nuany in'^tanrv‘S, the wom.en have Ixm 
studied during only one p'Ti(d. ^he herself fuub that the varia!if)ns in 
er^dhroc^ies. while they occur, art' rarely higher than a few hundreal thousand 
per cubic millimeter. 

Heutoghbin, — PolzP' and Cumpricld' both Ivdieve tliat only slight 
fluctuations occur in the proportion of liernoglobin. Others Ixdieve that 
there is a slight increase just Ix'fore aiifi a decr(*as/‘ during the flow, as with 
the er}lhroc\'ios. 

Lciikoajtcs. — GumprichV" studies lead Ijer to the conclusion that the 
leukocytes reach their maximum on tiic first day <if thf* flow, after which 
there is a rather sharp drop. She cautions against ovenunphasirJng this 
change, however. l>ccaus^ of the well-kno\ni fluctuations in xhi* leukocyte 
count produced by numerous physiologic factors, such as digestion and 
exercise. Failure to evaluate these factors is xxo doubt responsible in large 
part for the discrepancies in the reporte<l findings. IIayend< ami Dirks.^ 
for example, find an increase of leukocyt('s during menslniation, while 
Blumenthal,^ in a very small group. fc»un(i a d(*crease. 

The same discrepancies are oncouruere<l as regards the difTorential studv 
of the leiAocxies, some finding no characteristic efTect (Binibatim. Xeusserb 
some a decrease in the proportion of polynucloars flilumenthalb some an 
mcmase o jTnphocttes (Dirks;, etc. In the main the reports arc so crin- 
trauictorx” as to deser\’e no especial stress. 

OBJECIi\T; PHEXOIvIENA of lilENSTRUATION 
pf Flow, ^Roughly j^peaking, about 4 out of evoiw 5 women 
Tx about twcnly-cmht d.-iys. Minor variations of a 

the menstrual dafp- am included in this fimirc. and calendar records of 
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plate. Closer analysis shows that two different kinris nf 
resented.2 Those of the early months are so oallf^rl , are rep- 
represent portions of the confpact decidua spared from'^'^““- 
formative period of the placenta. As a consequencrTheTr“ ■ 
distnbution and relatively short; they are not spph l irregular in 

pregnancy. In the later months larged vlacenL ZZ of 

istence (Fig. 218), presumably by thf fafter mfi nf k into ex- 

uterme wall in comparison to the chorionip m horizontal growth of the 
production of decidual foida beLeen th ' Sr", “ tte 

The placental septa, therefore mark off fhp enlarging villous trees 

iP PU^er, and moompieS^S * fh 

^ -c^acn cotyJedon is a natural 



Spongy layer 
of decidua 
basalis 


Uterine artery 
extending into 
placental septum 


Yenous sinus 
'^n musctilaris 


Uterine vein 


^ \ 

Compact layer 
{basal plate) 


‘SfenTeh’’”!' ‘ pi“— '■ 

'"■‘■"f ‘»P> ‘he intend, louj .mc£Te“tyrJZ"’'V£y!^i 

anTtcreScrrw'°’d “™SowT®The'’ *1?*' 

oircu£«„n“ Sd'’"S‘'‘ SPoh an 

Pi-od'ted, and even tL^ ^his anatom^V^ ^ effective intervillous 

IS a matter of doukt ®^’®^iiee of arteries ono • ^^^^gement is no longer 
creases in size the ve^els 2^ 

s grow larger; the flonfim ^ *he placenta in- 

g ends of free villi are fre- 
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DTODcSH ate cn‘OUt>?d together under the head of '"^ccondanj 
',7^ Tht^e inci^ide changes as appear in the manarDary 

*be di^bunon o: hair and adipose tissue, the skeletal development, 
rh- sir^ r.f%l:=^IarTrvs. etc. The cause of these is generaliv thought to be the 
^7^. tic^lrirv o: the sronads. Some atithoiB. notably Tandler and Gross,^ 
do sham ^his tdetr, chieSv on the ground that certain sex differences 
nm dis'-'-rrible Iona before the inaururation of ovarian endocrine activity 
a: ruberm, the other hand, there is reason to believe that even before 
rubertr the ovaries erchibi: setae endocrine funcrion. although this becomes 
far more nronounc-ed vrhen the nuberty impulse itself becomes operative, 
nresumabiy as a result o: hypophyseal actbdty. 

Gener^ Body Changes of ihihertr . — As already stated, the occurrence 
o: the £rst menstrual i>e:iO‘d is only one of the manifestations of puberty. 
Before menstruation actually occurs its ixrtminence is often indicated by other 
nhencmena to be noted in the body and the pstmhe of the giii. Whereas, 
un to this time, the carl often nossesses a lanky, angular build like that of 
her brother, ufth the anproach o: puberty her figure becomes softer and more 
r^'iniei, vrith deposits o: fat about the hips and breasts. The latter become 
much f’dler and more nrominent. and slight shooting pains may be noted. 
Th^ entire maure becomes somevriiat more rounded as a result of a diShse 
drgusitlon of acinose tissue. 

A grr~h e: hair appears on the puc^es and labia majora, as vreil as in the 
amlL^--. C'Ljinge of moice is of course much less striking than it is in the male. 
VTitn btiny phenomena, there is also a development of definite sex 
comscmrtsnes'. There may be also some nervousness and irritability, althou^ 
rnes"^ are mrAy marked sinless the general health is belovr par, or unless 
~ne m^nmrual oetiod is acc-omnanied bo' severe Dain. 

Lotzi C hang es in the GeneratiTe Organs. — Alarked developmental changes 
iim seen tmrtmgrout ice entire generative tract. The iabfa major a. chiefiy 
tnrtmgn me aequisimon or fat, cecome large and prominent, tvhile, as alread 3 ' 
statec. a meayy grovch of c'lrly Lair appears on their outer surface, extending 
anteriorly to cover the near reuer/v- The latter likevise becomes more 
prominent i^ouga the ceposirion rf fat. The fcbfu viinora become partly 
eoncealeu vrtnin tti^ oral cc the labia majora. In the y'oung child the latter 
recognizatj-e. so that tne lesser labia, to all intents and purposes. 
*^"‘‘77 ♦-^uter margin ot tne vtiiva. The lanma is someTrhat lengthened. 

mucosa t*ecomes more vascular and velvetm. 

^ ^-.v exmbrs perhaps the most striking alterations. To appreciate 

-^^^etnber teat m the cCild before puberty' the mextis measures 

anoat 2.5 cm. m length, and that it is made no chieSv of cervix- 
ine c-orptis is pr ' . ^ 

onlv o ‘ ‘ 


. - omy as a small nublike convexity- its length perhaps 

5iAth o: tnat of the entire organ. With puberty, 

^rpus uten undergees a striking hvpertroohv so that a larae 
♦•y.^;p>mued mna^is is developed, 
o: tne entire uterus. The 

endom^^^Tmim c.'- ^ 

onset ox nubertv, begins to undergo 

t legukr cycaca! nistoloric ch ‘ ‘ - 

chauter. 


constiniting from one third to one half 
muscular vralis become thicker, as does the 


L-nanges ox rnensrrda tion, described in a previous 

tecoxl "f h* ^ ® SB£ll caliber aud very convolmed.. 

: »— j.e ^ri straipiter- Tee tubal mucosa, like tbst 


ine tw 
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'imons 10.000 female infants, while others give a much peafer proportion. 
If the liistologic method of study were employed searching for blood corpuscles 
in the vaginal secretion with the microscope, the incidence ^^;ould no doubt 
be very Ihgh. By this method, for example. Halban found it m no less than 

8 of 21 cases, a proportion of 38.09 per cent. 

The bleeding is usually slight, but occasionally quite profuse Its me- 
chanism is different from that of normal menstruation, for, unlike the latter, 
it is apparently not due in any way to the actii-ity of the infantile ovanes 
but rather to endocrine products emanating from the maternal ovanes and 

^^^Biddence and Age of True Precocious Menstruation.— The number of 
reported cases of this plienomenon is not great. Lenz was able to collect 
only 130 cases in the literature from 1680 to 1913. Since then a rather large 
number of additional cases have been recorded. It may occur at any age 
from birth up to eight or nine years. Lena’s tabic of distribution, according 
to age, of the 130 cases which he collected, is as follows: 


At the time of birth . . . . 
Immediately after birth 
2 days after birth 

14 days after birth 

15 days after birtli 

2 months after birth. . . 

3 months after birth . . . 

4 months after birth 

5 months after birth 

6 months after birth. . . 

7 months after birtli . . 

8 months after birth. . 

9 months after birth . 

10 months after birth . . 

1 year 

13<4 years 

IH years 

IH years 

2 years 

2li years 

2^2 years 

2M years 

3 years 

years 

Zy years 

4 5^cars 

5 years 

oH years 

G years 

GH years 

7 5"eai*s 

Exact time imkno\\Ti . . 

Total 


1 

2 

1 

1 

1 

1 

3 

4 
2 
3 
3 
1 
9 
2 

9 
1 

11 

1 

10 
1 
1 
1 

14 

1 

2 

13 
0 
1 

5 
2 
2 

14 
330 


some cases of precocious menstruation, especially 
^ is not extreme, the p.ntients are otbenwse 

named bv abnormally early menstrual awakening is accom- 

instances^f changes characterizing normal puberty. In 

nstances of tins type we are apparently deaUng with individual vagaries 
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Id at least a small group of nram, i 
remarkable instance, perhaps is that 5 occurred. The most 

.0 n.e»straale at S to a so a!?"-. Cn 

.otab, case is toe fre,„eat,. ,a„.e, one 

\ 





by von TT n development of the 

^on Haller^^ in 17-1 r^r. 

at two, was 
^ to the age of fifty-two, 

!:ysi 

.0^' "" - 

Jahnges Madchen, Zentralbl f q .^., 

• GjTiak., 21: II 3 , 1S97. 



CHAPTER VI 

the menopause (aiHACrauuH, ..CHANGE OF Llffi. 

By Emil Hovak, M. d 
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x\-omen, long after the menopause, the presence of such tumors should 
suspected, especially, of course, if no evidence of malignanci' is found m 
the uterus This subject is more fully di?cii5^cd elsewhere (Chapter TXII). 

Symptoms of the Normal Menopause*~It should again bo emphasized 
that cessation of the incnsfrual Junclion is only one of the manifestations of 
the menopause, although, from the woman s standpoint, the most conspicuous 
one. In some cases the function is terminated cjiiite abruptb » ^lucli more 
frequenth^ however, the cessation is a more gradual one, with periods of 
amenorrhea of longer or shorter duration before permanent amenorrhea 
ensues. The amount of flow* at the periods during this transit if)n ix*riod may 
be normal or increasingly scanty, but it is not infrequently larger tlian normal, 
even within the limits of normality. In ouv campaigns of ixjpular education 
against cancer, w*c quite properly stress the fact that excessive bleeding may 
be a sign of malignancy, but it is nevertheless true that moderate c.xcess 
mav occur as a result of the honnono imbalance characterizing this phase 
(see Chapter LXXI). IntcnncnslrunJ bkcrlmfj, however^ is never a normal ac- 
companiment of the incnopausc. 

Vasomotor Sympto7ns. — By far the most characteristic of the subjective 
SATnptoms of the menopause are the rather remarkable vasomotor phenomena 
seen in vailing degree in by far the largest number of patients. Idlest constant 
are the hot flushes^ invohing chiefly the head and nock. In some patients 
these are mild and infrequent, but in otliers they may be frequent and -so 
severe to make tlie patient extremch" miserable. The patient^s face, neck, 
and often the upper part of the chest become bright red, and she feels !iot 


and suffocated. The flush is short and transitor}’, and is often, though not 
always, succeeded by a profuse sweat. In the milder forms perhaps only 
an occasional flush is obsen'ed, but in the more severe ttqx's there may Ix^ 
fifteen or twenty during the clay, and perhaps a good many during the night. 
These nocturnal flushes are especially troublesome, disturbing the patient s 
rest, and tending to make her nciwous and irritable. 

The mechanism of these flushes is still obscure. \'arious theories have 
been advanced, but none has achieved general acceptance, and most of them 
are purely speculative. The fact that those flushes so characteristically 
affect onl}' the regions of the head and neck suggests that the disturbance 
imol\es the cerxical sjTnpathetic nerves, but just how cannot be stated. 
The problem is obviously a difficult one to attack experimentally. 

flashes of heat of w^hich many menopausal women complain are 
much fes frequent than the flushes, and they are equally’ difficult of explana- 
tion. The}* occur usually as hot tingling wuves affecting perhaps the entire 
body , and, like the flushes, arc very transitory. Sivcats are often complained 
of occmrmg usually immediately following the flushes, but at times 


An objectiie feeling presumably associated with vasomotor disturbance 
fewS? V t ^ One must of course be cautious in ascribing 

h particularly in view of the great frequency 

^ the middle period of life. Nevertheless, one 

to SrehS 1^0 to ICO mm. 

the nTenopause has^l^SaJed ‘^^'^’'^orably lower figure once 

annarentlv passed. Cbmactenc hj-portonsion of this sort has 

apparentlj achieved the general acceptance of interni«t<= 
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upon tlic villi with localized epithelial defects and is aided by the slowness of 
the blood stream in the maternal circulation. 

Paddock and Greer’^ feel that the small placental cysts present m prac- 
tically all placentae and having their origin in the decidual septa or so-called 
“decidual islands” are formed by action of trophoblastic cells on decidual tissue. 
They believe that these cysts are always associated with some degree of white 
infarction and are in all probability the cause of the white infarcts with which 
the}'^ are associated. 

The types 2 and 3 of Siddall and Hartman while differing greatly in ap- 
pearance from the white infarcts just described, probably all represent dif- 
ferent phases of the same anatomical change. Probably they are formed by 
rapid coagulations of blood in layers against older degenerated areas, normal 
villi being pushed back as the masses increase in size. 

The infarcts of type 4 are probably examples of true infarct formation in 
the ordinary sense, being due to a disturbance of the fetal maternal circula- 
tion. 

The frequency of infarct formation is noteworthy, since in Siddall and 
Hartman series of 700 placentas there were 67.7 per cent presenting infarcts 
of some kind, measuring at least 5 mm. in diameter, and it is probable that 
many more showed these defects of microscopical dimensions. 

Thorns,^ who studied 58 placentas by injection, section and roentgen 
photographs, says that marginal white infarct formation is so common that 
it may be considered a normal phenomenon of the mature placenta. 

Clinical Significance of Placental Infarcts . — The older writers laid great 
stress upon the interference with fetal oxygenation which might be produced 
by extensive infarct formation and cases are recorded wherein the death of 
child in tiiero was presumably caused by such diminution in oxygenative 
surface (Fig. 227). 


In Thorns^ series, however, 17 per cent were found infarcted to a degree 
which actually interfered with the placental circulation. In one case 24 per 
cent of the placental circulation was thus arrested by the process, yet there 
was no evidence of maternal toxemia or ill effect upon the baby; and the con- 
clusion is identical with that of Siddall and Hartman from their much longer 
series. Furthermore, infarct formation seems to bear no relation to the growth 
and weight of the clnld as showm by several series of statistics. 

f he writer has long felt that the tremendous factor of safety provided for 
hy nature in all of her processes must and does apply to the placenta, and 
that all possible contingencies are so pro^dded for short of complete catas- 
trophic breakdown, as, for example, abruptio placenta. 

The RcIaiiojisJnp of Infavctioii and the Toxeyyiias of Pregna'ticy . — ^Here 
lies a fruitful ground for argument among obstetricians. Most text-books 
emphasize the relationship. For example DeLee"' says that infarcts cannot 
be diagnosed clinicall}’- but their existence can be expected in cases of neph- 
ritis, heart disease, syphilis, endometritis and when they were present in 
previous pregnancies. In Siddall and Hartmanns series there was some in- 
St?.'? number of the infarcts in toxic cases, but these authors 

r? ^ '"cidence is a consequence of the toxemia 

f it ntr?” ? '''' inteiAullous stasis following upon 

tlic mom marked changes in the uterine vessels. 

in Thoms’ small series there was no definite relationship and as this 
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Cyclical Changes in the Endometrium— Our modern knowledge of this 
subject is based upon the investigations of Hitschmann and Adler,” published 
in 1908. A careful study of fifty-eight uteri, removed at various phases of the 
menstrual cycle, led to a formulation of the histologic picture characteristic 
of each phase. The division into four phases, suggested by these authors, 
is still the one in common use. 

Poslmenstrual Phase . — Just after menstruation the endometrium is char- 
acteristically very thin, often measuring scarcely more than 1 mm. in thick- 



e.«pcciallv the postmenstrual phase (fifth day of cycle). Note 

pubfched S d Appleton & Co r" ® “Menstruation aid Its Disorders,” 


. Appleton & Co.) 


ness. 
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During this stage the stroma shows a varying degree of reaction. In 
some cases there is only a slight, almost imperceptible c^oplasmic increase, 
with a spreading apart of the cells because of edema, this giving the stroma 
a looser texture. In other cases these changes are very pronounced, so that 
the stroma cells, particularly in the superficial stratum, become much larger. 
Their nuclei may show a very definite band of surrounding c3d,oplasm, so 
that, in some cases, they distinctly resemble decidual cells (decidua- 
ahnlichenzellen), though they wall not usually be confused with the frank type 
of the latter characterizing pregnancy. 



menstruate (twenty-eighth day), 

nQ^^^ng marked infiltration of stroma with leukocytes and wandering cells. 

walled venulra^anrWnnuT^^^ vascularity in this stage, numerous thin- 
closest proximitv to the tlurough the endometrium, often in 

nu«lc„rrth ™ndori^cdis, especially large mono- 

intense immediately beforc^th? raserof^th j'lffltration is especially 
familiar with the phvsiolome rmt,, period, so that, unless one is 

easily be misinterpreted as indicor^^ phenomenon, the picture might 
rerpretecl as indicating an inflammatory change. In this 
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■oroces^es by which this is accomplished. Immediately follomng the birth 
of the\ead and before the body of the child has been extruded, the uterus 
contracts powerfully inth the exception of the placental site. After the ex- 
pulsion of the fetal body this contraction is much increased until the entire 
musculature is retracted and much thickened, its cavity being almost com- 
pletely obliterated. The organ is then practically a solid mass of muscle, 
in close application to the placenta which remains attached, but which owing 
to the diminution in its area of attachment has become much thicker than at 

the onset of labor. _ _ . . c n 

As the uterine contraction and retraction continue a point is finally reached 
where the inelastic placenta can no longer accommodate itself to the reduced 
area of the placental site and it is accordingly peeled or squeezed oil the uterine 
wall. This separation takes place within the decidua spongiosa, where lie 



Fig. 239. ^Placenta accreta. Villu-s penetrating muscle. (Polak and Phelan in Surg., 
Gjti., and Obst., Februarj', 1924.) 


the delicate trabeculae and the most dilated vessels. Following tin's rupture 
of the spong}’- layer there rapidty forms a retropla cental hematoma, the pres- 
sure of which further accelerates placental detachment. 

This separation takes place in the spongj^ layer of the decidua basalis so 
that after expulsion there is a la 3 ^er of the decidua basalis adherent to the 

place^a, while a portion of this structure remains attached to the uterine 
wall (Figs. 239, 240). 


f the foregoing mechanism be assumed to be correct it wll be seen that 
e presence of a decidua basalis is absolutely" necessaiy to normal placental 
epara ion. n p acenta accreta, where there is no such decidua present and 

it One continuous 

cannot cleavage can be demonstrated, the placenta 

wall. Furtherrunro • integi-al portion of the uterine 

, m the absence of decidua, the chorionic inlli erode 
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surface or, particularly, if torn blood vessels are found at the margin of the 
membrane, this anomaly must be considered and manual exploration of the 
uterus must be performed in order to icmo\c it. 

Placenta circumvallata is a condition in which there is a more or less com- 
plete circular ring upon the fetal surface of the placenta at vaiying distances 
from its margin. The ring, about, 1 cm. in width, is slightly elevated upon the 
general surface of the placenta, and usually presents a white or yellowish 
appearance. Usually the ring lies somewhat eccentrically and divides the 
fetal surface of the placenta into two distinct legions, the central portion 
bounded by the internal margin of the ring, and a peripheral zone outside 
the ring. The central area is that of a normal placenta containing the at- 
tachment of the. cord and the large fetal vessels, which latter arc alwaj-s 
absent from the peripheral portion of the placenta, their terminal branches 



Fig. 243. — Placenta circiunvallnta. (Author’s case, Kensington Hospital for Women, 

Philadelphia.) 


turning directly downward into the substance of the organ before reaching 
the edge of the ring (Fig. 243). 

The mode of origin of placenta circumvallata has given rise to a large 
literature, there being many theories regarding it. The wliole matter lias 
been ver^^' well reviewed by Williams,*^ who surveyed the literature and came 
to the conclusion that the essence of the abnormality lies in the restricted 
area of the chorionic plate, the folding of the membrane and the presence of 
a layer of decidua upon the extrachorionic portion of the fetal surface of the 
placenta. ^ This striking anatomical anomaly has no clinical significance 
except in its occasional association with widespread placental infarction. 


DISEASES OF THE UMBILICAL CORD 

y^ation in Length of the Cord. — The average length of the umbilical 
cord IS given by Naegele-^^ as from 34 to 48 cm. while Lariot-** gives from 50 
^ hO cm. as the normal length. Von Winckel says that the cord is approxi- 
y as long as the fetus or about 50 cm. in a mature child, 
very marked variations in length may occur, a cord of 198 cm. having 
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mensmial stage, ard in the later stages it may become almost Sat in many 
niaces- Secretory chances are not seen at this time. 

Is There a Histologic Cycle in the Cervix? — A priori, vre tvould axpeet 
that this TTonid he the case, for the cenicai mucosa is a derivative of the 
znhierian epithelium, lihe the epithelium of the utenis and tubes, both 
o: vhieh shov* such characteristic histologic changes during the <rv’cle. As 
vet. hoverer. no c!ear*-et:t cvcie has been described in the case of the endo 


cetaon 


>Tr. only in the g:iinea-p:g has such a cycle been recently 
tmann and Others '"1931 
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has no blood vessels of its own, apparently deriving its nutrition f 
surrounding theca interna, whose cells reoreLnt n m Jug ^^om the 

Stroma cells. The nutrient fimcfion nf ,™o^ification of the ovarian 
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logic t3'pes of corpus luteum hematoma may of course be mimL i 
During the vascularization phase of the cor4s ^ ^ 

IS in its interval phase. Just as the latter is^ divided 
late interval phase, so we mav sneak of an Pnrh, a ^ ^ 

phase of the corpus luteum. The ovarian and^ uterin 
do not parallel each other, for the earlv interval PnJ Phases, however, 
example, is found even before the follicle^ruptures Pliase, for 
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mature Structure is usuall}^ recogni!:ablo on the surface of the ovnr^. o 
moundhke elevation of yellowish hue, with surrounding hypercmh It n 
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Differences Between the True and False Corpora Lutea.— Aside from the 
lar-^er size and the longer persistence of the corpus luteum of pregnancy, 
there are other differences between the two structures. These have been 
perhaps best formulated in the following tabulation, by hlarcottyd® 


CoRriJS LTriEtTNl 



Before 7?icnslritation. 

After jnoisiruation. 

Blood 

Infrequent, small amount. 

Regularly, abundant. 

Blood pigment 

Little. 

?^Iuch. 

Fat 

Little, chiefly in theca. 

hluch, principally in granu- 
losa. 

Colloid 

Absent. 

Absent. 

Calcium 

1 Absent. ; 

Absent. 

Size of organ 

Increasing to menstruation. 

1 

Then decreasing. 

Size of c^iATty ... 

Usually small. 

Organized. 

Connective tissue covering 

Slight. 

^Vell defined. 

Size of granulosa cells 

Average. 

Atrophic. 

Theca cells 

Conspicuously present. j 

In diminishing number. 

Connective tissue framework 
and blood ve.^sels 

Slight. 

h larked. 


Corpus Luteum Graviditatis 



First half. 

Second half. 

Blood 

Usually not present. 

Usually not present. 

Pigment 

Except perhaps traces. 

Except perhaps traces. 

Fat 

Very little. 

A lore toward end. 

Colloid 

Frequent, abundant. 

Less frequent, less abundant. 

Calcium 

1 Absent. 

1 

Rather frequent. 

Size of organ 

Larger than corpus luteum 
of menstruation. 

Smaller than in first half. 

Size of ca%Ttv 

Large, cystic. 

Smaller, more frequently 
solid. 

Connective tissue . . . 

Very well marked. 

Well marked. 

Size of granulosa cells. . 

" ^ ^ ‘ ““ — " — ^ , 1 

Larger than average. 1 

Smaller than average. 

Theca cells 

-Almost always present, but 
omng to flattening noti 
conspicuous. 

Gradually disappearing. 

Connective tissue framework 
and blood vessels 

Fairly well marked. 

Well marked. 
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with perhaps a punctate, hemorrhagic point of rupture. These are, no doubt, 
in some instances properly construed as very recently ruphired follicles, 
although here again they may be confused with accidentally ruptured atretic 
follicles When, however, the follicle is surrounded by n hemonhagic zone, 
and when its wall is yellowish in color, there is little doubt that we are dealing 
with an eaiiy stage of corpus luteum formation. Later there is no difficulty 
in determining the presence of corpora lutea, for the cavity becomes definitely 
hemorrhagic and the lining undulating and bright yellow. 

Examination of the ovary at any time during the few days before men- 
struation will often show a definite rounded elevation, occasionally almost 
polypoid, of bright yellowish color, and with surrounding hyperemia. This 
is the mature corpus luteum. In some instances, however, as in the case of 
the retrogressive corpus, the mature bodj^ is demonstrated with certainty 
only by cutting into the ovary. It may be so large as to make up a large 
portion, even one third or at times as much as a half of the cut surface. 
During this stage the ovary, because of the presence of a large mature corpus, 
and perhaps also of the accompanying hyperemia, may show a definite, 
though rarely very striking, increase in its total bulk. 

During menstruation, the retrogressive corpus luteum is still a conspicuous 
structure, especially in the early part of the period. Toward the end of the 
fiow, however, it begins to diminish in size, although its yellowish hue is 
still readily distinguishable on or just beneath the surface of the ovary. 
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CHAPTER IX 


MENSTRUATION IN THE LIGHT OF THE NEWER KNOWLEDGE 
CONCERNING THE PHYSIOLOGY OF REPRODUCTION 

By Caul G. Hartm,vn, Pn. D., and Emid Novak, M. D. 

BALTiMonn, Mn. 

The history of our knowleclgo of the pliysiologj- of menstruation has been 
sketched in Chapter III of this section, so that we shall begin the discussion 
of its present status with the concept as to the sequence of events which 
was almost universally accepted until very recently. In the fust place, 
there has been rather general agreement that o\mlation is a necessar}’ pre- 
cursor of menstruation. The cliscliarge of the OAuun from the graafian follicle 
occurs in the intermenstnial period, probably most often at about the thir- 
teenth or the fourteenth day of the cycle — subject of course to the individual 
variations inherent in all ph3^siologic processes. As the ovum passes down 
the uterus, the mucous membrane prepares for its roceplion. This prepara- 
tion, indeed, begins immediately after the preceding menstruation (post- 
menstrual phase), for there arc gi*adual h^^portrophic changes from this 
time up to the beginning of the next period. Toward the end of the period 
appear the marked secretorj'^ changes which characterize the premenstrual, 
secretorj^ or pregravid phase, corresponding to the j^scudoprognant phase 
in certain lower animals, where somewhat similar histologic clmngcs occur. 

In the meantime, the follicle from which the ovum was expelled meta- 
morphoses into the corpus luteum, which increases in size and acti^ity, and 
reaches maturity a few daj^s before the next period. In other words, the 
mature corpus luteum and the pregraAud endometrium develop s3aichronousl3% 
It is not strange, therefore, that these structures have been accepted as 
ph3^siologicalIy interrelated. This deduction, it ma3'' be stated parent bet icall3^ 
has been fully justified, as evidenced b3’' Corner and Alienas experiments 
mth their progestin, and by Hisaw’s experiments with his corpoi^in, active 
principles of the corpus luteum. In the event of fertilization and implantation 
of the o\mm, the pregraAud endometrium undergoes still further development 
Md the corpus luteum maintains its structural and functional integrity. 
Here again morphological correlation and ph3"siologic cause and effect, as 
ascertained by experiment, agree; for the decidual reaction of Locb has been 
ully demonstrated to depend on the internal secretion of the corpus luteum. 

, however, as usually happens, the egg is not feriilized, a different 
sequence ensues. The egg dies, the corpus luteum retrogresses, and the 
en ome rium egenerates and is cast off in its upper layers, vdth resulting 
henmrrhage. In a word, menstruation takes place. 

Series of events it is readily seen that the o^mm occupies an 
S “P™ it lives or dies. 

MPyPrto postatofe his ivcll-loiop-B tlW 


primacy of the ovum/ 


According to this view, the o^alm after its 
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not to speak of ripe follicles or corpora lutoa. Tlicso cases now number 
literally hundreds in tlio records of the Carnegie Monkey Colony at the 
Johns Hopkins ]^Icdical School in Baltimore. 

Many of these cases wore discovered by tlie application of a most effective 
method/namcly that of rectal bimanual palpation, by means of which ovula- 
tory and nonovulatory cycles can bo differentiated with celerity and ease. 
The new method l)as, on a large mass of material, corroborated certain 
findings derived from some sixty or seventy laparotomies and autopsies, 
(1) Tlmt nonovulaiory cyck‘s charact<^rize all f(>rnales for an entire 
season, namely Sununor, the nonbroedingseasoTi j (2) that in late hall and (‘arly 
Spring, favorable, vigorous females may ovulate regularly eaol) successive 
cycle, or a nonovulatory cycle may be intercalated between ovulatory cycles 
without r]i3m'ie or reason; (3) that the amount of bli^eding and other external 
signs, such as reddening and blanching of the sex skim are similar in the 
two types of cycles. Such observations, repealed so often and so well con- 
trolled, leave no doubt as to the occurrence of menstruation without ovulation 


in monkeys. 

A certain difficult^' arises when one tries to appl\' these results to the 
human problem. The contention of both T^Ieyer (H)2*l) and Schroder (192S) 
that the periodic bleeding without ovidation (leseribed above is not a genuine 
menstruation, is based upon their choice of definition of men.struation, 
namely: periodic bleeding, associated with extensive eiuit)metrial desquama- 
tion and preceded by the buikUncf vp of the aidnmctriuto irhtch didiufjui*^hcs 
the progcslaho}ial phase of the ondatory cycle. Certainly tlin.^^e of u.s who have 
studied, at least histologicalh", nnin}' thousands of ovaries in correlation 
with the menstrual histories of patients, can entertain no doubt that ovulation 
usually occurs in the human cycle. The only possible questions are: (1) 
Whether we have come to take these positive observations so much as a 
matter of course that j)erhaps the occasional exception has been glossed 
over rather casuall}"; and (2) whether certain pathologic forms of hemorrhage, 
which still retain a certain degree of periodicit}'. are not to be looked on as 
human analogues of nicnstruatiou without ov\ilation. In the light of such 
work as has been mentioned it would seem to behoove us to aiuilvzc our 


cases more thorough^, and to concentrate cspecialW on those wliich do not 
conform to the accepted tjq^e. Gjmecological literature alrea(l\’ contains 
references to cases of menstruation \Yithout o\ni]ation, but for tlio most 
part the precise data desirable are lacking. 

The injunction just expressed is all the more justified by tlie fact that 
tie nono\nilatory type of menstruation has much in common with the usual 
type, as for example, regularity, intensity of bleeding, and desquamation, 
ihe process is the same in those respects; the only difTeronco is the Innd of 
endometrium cast off. The question involved is too fundamental to be 
disniissed with the statement that man has outgrown tlio process characteristic 

a7Ti irnoj but doe.s not explain the essential 

to fw Tins is rather to be sought in the factors common 

to the two types of bleeding. 

Novak (1927, 

SicaW nnW ^'terinc bleeding, obsenTcl so ebame- 

to the follicle tvne o^f to be loolcod upon as a reversion 

cj^c e scon m most of the lower animals, including 
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controls. This striking increase in size is clue to tl^c increased number rather 
than the increased size of the follicles and corpora luloa. 

The largo number of maturing follicles and corpora observed, moreover, 
arc of normal appearance, and ovulation is enormously accelerated. Tliis 
is indicated the large number of normal ova recoverable from the tube, 
if autopsy is done after ovulation. In one mouse, for c.\ami)le, forty-eight ova 
were found in one tube alone, while in a large number of normal mice the 
greatest number in one tube was seven. The noi’inality of these ova is 
indicated by their capacity for fertilization, with the production of normal 
embryos (superprcgnancy), as ]*cported in a subsequent pai)or by Engle. 
To tins astonishing acceleration of ovulation the authors liavo applied the 
term “superovulation.” 

The method of study employed by Zondek and Aschhoim is the same 
in principle as that of Smitli and Engle, though there are several not unim- 
portant differences in technic which may explain some diffcrencc.s in results. 
The German investigators utilize only a single anterior pituitaiy implantation, 
and they employ weight rather than age as a criterion of immaturity in tlio 
experimental anmials, probably a loss reliable method. They, like Smith 
and Engle, noted typical oestrous phenomena in the uterus and vagina 
after their method of transplantation in immature animals, although the 
ovarian changes observed were somewhat different. There is usually, though 
not invariably, considerable enlargement of the ovary, with marked liyper- 
emia, so that at times hemorrhage occum into the follicular ciivities. explaining 
the tiny hemorrhagic spots seen on the surface (blutpiinkte). The follicles 
may undergo rapid maturation with discharge of the ova, but more often 
they remain imruptured, with luieinization of the granulosit cells and im- 
prisonment of the eggs. The more moderate dcgi’eo of the chang('s obtained 
by the method of Zondek and Aschhoim is probably to be explained, as 
Smith and Engle suggest, chief!}’ by the different technic employed, and 
especially by the fact that only one transplantation is done. By cither 
technic, the same general type of change is noted when mature animals 
arc employed. 


An important practical application of tliis new Icnowlcdgc is the Aschheim- 
Zondek test for early pregnancy, in which the mouse is used as the test, object; 
lilcewise the rabbit ovulation test developed by Ericdman. Since these tests 
are discussed in another chapter reference to them must suffice at this point. 

rhere are many other interesting angles of this epoch-making work 
an problems arising from attempts to analyze the different effects produced, 
as we as o separate the hormone or hormones in pure if not cn’stalline 
lorm. ihe papers of Evans and his associates should be consulted, for to 
them many advanced theoretical ideas arc due. It is their opinion that the 
fiWn follicle-stimulating and the 

hormon? Amo?’"' this to the ovaiy-stimulating 

gators are inpi;n^^^+ '' +1 contrast to most foreign invesli- 

CirbSlti T"' ^"-0 prineipks, and no 

of prolan A and prol^n^B fec'torj separation 

animafsTrlmwSIislTr^^fi^ 

are previously castrated, no direct effect on the uterus or vagina 
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luteiim principle, of ver\^ different and in some respects antagonistic nature, 
was assumed but not demonstrated. The feeling that such a principle must 
exist, however, was based on good grounds. ^Ve need onU mention Lochs 
pioneer work/ whicli established the ovulation-inhibiting function of the 
corpus luteum and its special function of sensitizing the ritorinc mucosa, so 
that appropriate mechanical irritation, as well as the implantation of the 
esg, can bring about the production of placcntomas. Together with this 
there was a mass of evidence, circumstantial but impressive, to be derived 
from the study of the histologic interrelationships of the ovarian and uterine 
cycles in the lower animals as well as in Imman beings. 

One reason for the delay in the discoverA' of the corpus luteum principle 
was the fact that many investigator.^, including especially many of the 
^Tollicle'' enthusiasts, appeared to overlook the obvious fact that the tests 
for such a hormone must necessarily be different from those indicative of 
follicle activity. The repeated failure to produce definite oestrous response 
from various sorts of corpus luteum extracts was not surprising btit, indeed, 
to bo expected. Comparative histologic st tidies alone Avould indicate that 
the corpus luteum is probably important in the production of the premenstrual 
or progestational phase, beginning its activity where the follicle leaves ofi. 
In the human cycle, for example, the follicle is responsible for the early slow 
hypertrophic changes in the endometrium up to the beginning of the secrcton' 
phase. It is at tliis time that the follicle dominates the ovarian picture. 
The final topping-off of the ondomet riant which is designated as the pre- 


menstrual or pregravid phase is associated with the development and ma- 
turation of the corpus luteum in the ovnrA\ 

In human beings, as already pointed out, comparative studies indicate 
that the corpus luteum is important in the production of the progestational 
phase of the endometrium, beginning where the follicle leaves off. A similar 


conclusion was reached from a study of lactatiom and tlie luteal phase of 
the mammary gland was also postulated. The need for chocking physiologic 
inferences based on morphological findings is well illustrated by these two 
examples. Corpus luteum extract, following “priming** by folliculin, has 
recently been shown to produce the progestational changes in the ondomet riimi 
(Corner and Allen, Hisaw) ; lactation, on the other hand, requires the stimulus 
of the aniorior lobe after such folliculin and luteal ^‘priminc,** as shown by 
Corner (1930) and by Nelson and Pfiffner (1031), 

Corner and Allen s experiments, and those of Hisaw, deserve more than 
passing mention because they are so closely related to the subject of this 
success in producing an active extract of corpus luteum 
an re establishment of its potency by appropriate tost objects mark 
1 i^hibition-of-ovulation test used by Papanicalaou 

Ln/'fi j Macht, Stickel and Scckinger (1929) have proved to bo less 

softenintr^nf tclaxing liormone (rclaxin), which causes 

It hgaments of the pregnant gninen-pig, seems to be 

B . tho'-corporin” of 

Uisa\s , Inch aflect chiefl\- the cndonietriimt. 

rabWrald\9t^ tfi" Corner: (1) The uterus of the castrated 

pseudonren-nant nmPf ^ during pregnancy. In the former, full 

may be 'secured bv prohferation even greater than nornml, 

secured by mjection of progestin. In the castrated monkev. Hisnw, 
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The statement that menstmation may take place ^\ithout o\mlation 
has been interpreted to imply that there is no folhcular activity. The present 
authors have themselves been guiltj’’ of aiding and abetting such a statement, 
but now consider this an error, men it is reported that no follicle was 
visible in the ovary” that maj’’ well hold for the gross appearance, but on 
-sectioning the gland, numerous growing follicles, up to 0.5 mm. in diameter, 
may be found imbedded between the cortex and the medulla. There is 
ample reason to beUeve that such follicles are not without their influence 
upon the menstrual phenomena. 

It is interesting to follow' the changes in the ovaries and uterus in monkej's 
by rectal palpation. There is every gradation from a small but succulent 
0lbptical ovary to one nearly or Quite spherical, and of the size of a medium 
or large garden pea. The latter usuallj' contains a graafian follicle capable 
of ovulating, and the collapse of the follicle can readily be detected by subse- 
quent palpation. Other animals whose ovaries harbor only small or medium 
follicles may show' much sex color and menstruate regularly and freely; 
yet there is no ovulation, no pregravid endometrium. An amenorrheic 
animal may in successive cj'cles show “staircase” increase from cycle tcf 
cycle (Hartman, 1932) but only after three, four, five or more months reach 
the climax and ovulate. The threshold for bleeding, from the standpoint 
of follicle size, and also from that of substitution therap}', is extremely low 
as compared with the grow'th effect upon the uteius itself. 

We may concede, then, that the follicle is an important factor in the cj'cle. 
Its growth and dechne, and not the grow'th and decline of the corpus luteum, 
may possibly be the essential factor of the menstrual c)'cle. This concept 
is not new and has many facts in agreement with it, as will appear below. 
Even the current ^iew which coasiders the grow'th and decline of the corpus 
luteum responsible for the menstrual flow is in a sense consonant with the 


notion that the female sex hormone is essential, for it has been show'n (Frank 
and Gustafson, Pratt and Allen, and Allen, Pratt and Doisy) that the human 
and monkey corpus luteum contain the female sex hormone. Indeed, Frank 
has showm (1929, p. 188) that this hormone in the circulating blood of women 
reaches a high point and suddenly drops a daj' or two before menstruation 
sets in. The inference might be drawn that it is not the failure of luteal 


secretion (progestin) but the failure of the female sex hormone which is 
the essential factor. This notion would place the ov'ulator}' and the non- 
ovulator 3 ' menstrual cj'cle on a common groimd. 

Uterine bleeding may be brought about artificially; for example, by the 
removal of the ovaries. In w'omen a bleeding almost invariably follows 
two or three days after castration, if this is performed in the latter half of 
the cycle The same is true of the monkey (Hartman, 1932). In women 
It K le^ likely to follow castration earlier in the .cycle; but in the monkey 

^ bleeding regardless of the cycle. Thus von Wage- 
nen (193_) records a second (induced) bleeding seven davs after the regular 

5w jiTif 1 latter, but no second 

a bl^bii first day. This w'ork (1932) also records 

complete transection of the 
that iJ Ju thet ^^ertebra. It should be emphasized 

are in even- resnpn/th induced menstruation the phenomena 

are m e%er 3 respect the same as m spontaneous nonovulatory cycles. The 
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changes which occur in the endometrium, more particularly in the blood 
vc-«els Bartelmez has made a good beginning in this direction and ^^larkee, 
under the direction of Bartelmez, using Schochet^s method of transplantation 
of endometrium into the anterior chamber of the eye, promises to elucidate 
the cyclic changes in the beha^io^ of the uterine blood vessels. The factois 
causing these changes \dll be found of significance to the problem in hand. 

One other tyi)e of bleeding may be touched upon in passing: the so-called 
‘‘intermenstrual bleeding/’ How docs that fit into the picture? Our tentative 
explanation is that at about the time of o\mlaiion there is a temporan' 
hiatus in the secretion of folliculin. This may begin even before the rupture 
of the follicle; it continues for a day or two, until the corpus lutcum has 
become sufficiently vascularized to function. Hartman (1932) has called 
attention to the teinporaiy and evanescent increased firmness of the uterus 
at this time in the o\’ulator 3 ' cycles, as disclosed by rectal palpation, whereas 
an even, unbroken and progressive softening would be expected if the hormone 
production were continuous 

Pathologic bleedings are even more obscure than the plu’siologic. The\' 
will be discussed in another place, Tlieir study may be expected to throw 
some light upon the normal process; on the other liand the hope of therapeutic 
treatment of pathologic bleedings lies in the solution of tlic essential cause 
of menstruation. 

SUMMARY 


In the human menstrual c\xle the corpus luteum occupies a prominent 
role. As noted above, its rise and decline synchronize so adrnimbl}" \\ith 
certain events of the cycle that it has been cau.^alh" related, often '^Hthout 
good e^ddence, to: (1) The pregra\id changes in the endometrium: (2) the 
proliferation of the mammaiy gland and lactation; and (3) the inhibition of 
the menstrual flow. That this circumstantial evidence is unreliable is shown 
bj" the fact that, although corpus lutcum extract has been found actually 
to produce the secretoi*}" phase of the endometrium, it is absolutely incflcctive 
in relation to the mammaiy hypertrophy and secretion. Is there experi- 
mental evidence for the third alleged function of the corpus lutcum which 
chieflj’ concerns us here, nameh^, the inliibition of bleeding? 

That a positive answer should be given to tliis question would seem to 
be inchested hy the fact that extii'pation of the gland or removal of the ovar}' 
contaiimg it results, after an interval of several days, in uterine bleeding. 
If, one inquires what hormone has been removed or irithdranm from 
t ir action by such extirpation experiment, one lias to choose between 

o cu *n and progestin (corporin). That it is the former rather than the 
a er is suggested by Hisaw’s failure to stop the postoperative bleeding 
^ coiporin, and his success in inliibiting the bleeding indefinitely with 


therefore, that while folliculin is cii'ciilating in the blood, 
Allpn ff ioffibited. The assay of the human corpus lutcum by 

assay of the blood for folliculin 
o\ailation On ^ of folliculin does not end ufth 

risino- follienlin o ^ explain the progressively 

Allen and his ^ Frank altogether by the amount of folliculin which 

Ailen and his associates found in the corpus luteum. 
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CHAPTER X 

IBE REPRODUCTIVE CYCLE IN ANIMALS 

Bt Cahl G. Hartman, Ph.D 

Baltimore, Md. 
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4 The anterior lobe of the hypophysis, 'either in the form of extract or 
tissue implant, is capable of stimulating the growth changes in ovum and 
follicle, whether in fishes, reptiles, amphibia or mammals. 

5. The rupture of the follicle and extrusion of the egg also constitute 
processes ascribable to anterior hypophyseal stimulation both in the higher 
forms such as the rabbit (Friedman) or the rat (Smith and Engle), and in 
lower vertebrates such as the frog, the salamander (Adams, ISoble), or the 
snake (Houssay). 

6. A corpus luteum, though in simple form, is found in the lower verte- 
brates. It has not yet been determined, however, whether its removal 
affects the nurture of the fetuses, as, for example, in fishes or in lizards that 
have an intra-uterine gestation, or in birds, like pigeons and doves, that feed 
their yo kin g secretions from the h^’pertrophied mucosa of the crop. It is 
already established, however, that this ''pigeon's milk," like the milk of 
mammals, is not secreted in the absence of anterior pituitarj^ hormone. 

7. The female sex hormone (theelin, folliculin, feminin, etc.) is found in 
the gonads of all vertebrates. That it is also found in plants does not militate 
against its indispensability in animals. It certainly has a peculiarly specific 
action on the female genital tract in all forms. 

8. The female sex hormone conditioas secondar}’' sex characters of the 
female throughout the series. The hormone is now available in ciy^talline 
form and in the hands of Doisy, Butenandt, IMerrian and Laqueur the 
crystals agree. With the aid of the hormone the action of the gonads may 
be exactty reproduced in castrated females. (See IMerrian, Physiol. Rev., 
1032, for the chemistiy of the hormone; also E. Allen, Volume III of this 
work.) 

9. The male sex hormone is also sex specific and has likewise been cry’staF 
lized (Butenandt). It does for the male what the female sex hormone docs 
for the female. It presides over the functioning of the accessor}’' male glands 
as proved by the tests de\ised by Moore and co-workers (Gallacher) on the 
guinea-pig. It likewise conditions the male secondar}^ sex characters, as, 
for example, the nuptial pads in frogs (Noble) or the plumage in birds (F. R. 
Lillie and co-workers). 

These points suffice to show that the cyclic changes going on in the 
r^roductive organs of the various species conform to a pattern and are 
physiologically dependent upon a xery few hormones which appear to be 
identical throughout the Phylum Vertebrata as definitely as the backbone 
1 se . This fact lends a feeling of dependability and general applicability to 
generalizations based on experiments on limited groups of animals. 


The hormonal control not only involves the histologic changes in the 
oraqn^<f changes in the physiologj^ of the vegetative 

of inerpncp "i central nemmus s3'-stem. A striking example is the rhj-tlim 
o\ chromophil cells in the ganglion 

S metabSS. Poll). The literature on cycUc changes 

female sex hormnTfp ^ which take place under the influence of the 

(see E. Novak or ^ f as regards the human c^'cie 

connection is the ' A remarkable phenomenon in this 

the rat by Wane spontaneous acti\ity discovered in 

> g (1924). At oestrus the female travels in the treadmill 
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follows almost exactly ten hours post coitum. This relation renders the 
rabbit ideal for many kinds of experiments. 

At oestrus the vaginal content is characterized by large scalelike cells 
with nuclei or simple scales or cornified cells j small nucleated epithelial cells 
and leukocytes are typically absent. The uterus is succulent, vascular, 
often dilated with fluid; epithelial elements undergo proliferation by mitotic 
division of their cells. In the dog and the cow and perhaps other forms 
the uterine contents are tinged udth blood that finds its way through the 
epithelium, which is apparently intact. The epithelial lining of both uterus 
and fallopian tube shows a high columnar epithelium. The mammary 
glands are often slightly though definitelj^ proliferated. 

Oestrus in the cycle of lower mammals corresponds to the midinterval of 
the primate cycle, since o\mlation takes place at these times. They have 
three other conditions in common: (1) Uterine bleeding of the dog and the 
cow corresponds to the intermenstiTial bleeding of monkeys and human 
females; (2) the midinterval is the period of heat in baboons and chimpanzees 
and is the time of increased desire in some women; (3) the vagina typically 
contains few or no leukocytes. 

Pro-oestrum. — This is the period of the rapid growth of graafian follicles 
and general recovery from the preceding low ebb of actmty, the di-oestrum 
(see below). Epithelial cells in the vagina give way to flat scales containing 
nuclei. Pro-oestrum passes gradually into oestrus. 

Metoestrum. — If the egg is not fertilized the corpus luteum fails to 
function after a greater or lesser period of time. In the mouse and the rat, 
with a cycle of four to five days, it is doubtful if thecorpus luteum fun ctions 
at all. In the guinea-pig it is short lived. The metoestrum is characterized 
by collapse of the distended uterus, great leukoc^dosis of the vaginal wall, 
enormous sloughing off of the vaginal epithelium. In the guinea-pig blood 
is found in the uterine lumen. 

Postoestrum. — This term is loosely and erroneously used to designate 
any period of time following oestrus. By priority it should signify the time 
interval between oestrus or copulation and o\ailation, which is ten hours 
in the rabbit, a variable period (not well established) in the ferret or the 
cat, and erroneously supposed by Hill to be five days in the marsupial 
Dasyurus. 


Di-oestrum. The interval of recuperation of the ^ Vesting’^ organs, which 
are at this time at their lowest ebb. The organs are small and anemic. Even 
the component cells may be reduced in size, as the smooth muscle fibers of 
the uterus (Stieve) and those of the uterine tubes (Anapolsky). This is 
the Jor^est phase of the cycle; it may indeed occupy several months, as in the 
shows leukocytes and epithelial cells in small numbers. 
Anoestom.— This is the extended resting period of animals that have 
season a year. The sex organs in such cases undergo 
oestrum ^educed a thousand-fold in some instances. An- 

nonbreeding season. 

SDontaneoii^ forms, as in the dog, ovulation, which is 

rLlUs development of active corpora lutea. The 

inhibit the on^er corpora lutea directly or indirectly 

a much more advanepd^^ lutea, furthermore, bring about 

much more advanced condition of the endometrium, which becomes thicker, 
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Although it is clear from the foregoing that lliere are definite cyclic 
variations in the excised smooth iiuisculiiturc of the genital lr»ict, this is 
even more apparent ^Yhen the organs are studied in vivo in the unanesthetized 
animal. This has been accomplished first by dir(‘ct ol).^>rvation of the organs 
through an abdoininal window (v. Mikulicz-ltaciecki, Westinan), or by 
means of an especially designed laparoscope (Westman, 1020). The res\ilts 
indicate that both tube and uterus as well as their mesenteries undergo 
greatest activity at oestrus, or. in the monkey, in tlie rnidintervak Affer 
onilation the organs rapidly pas<^ into the state of relative sluggishness. 
The female sex hormone wmild Il)us seem to condition the state of highest 
activity, but only, as Iteynolds discovered, in the abs<‘ncr* of inljibitons. 

That this reasoning is con'oet was proved by the sec<^)nd mcibod of studying 
the uterus in vivo, tin* uteriiif* fi^^tula method of litwnolds flMO). liy means 
of a delicate balloon inserted into llio \iierus through t!u‘ cervix protnuling 
at the fistula it is possible to make tracings of the uterine contractions for 
permanent record. Strong uterine contractions are recorded at oestrus; 
but the train of evruils tliat [ire set olT by tb(' art of cop\dation bring nl>out 
an inhibition of the contractions which indeed l>egin to manifest themselves 
as carl}' as six hours post coitum, f. < four hours l)efore ovulation. Reynolds 
and W. M. Allen have shown that progestin (extract of active corpora hitea 
of the pig) brings abovit riuieseence (personal eoinnninication). This result 
was to be expected a priori; for in the presence of active corpora lutca 1090 
rat units of theelin are incapable of bringing about motility, wliercas in the 
quiescent uterus of castration only five rat units suffice to restore tfie motility 
io a maximum. 

A similar phenomenon was utilized by Knaus, namely, the refractoriness 
of the uterus of the rabbit fllie rat and the guinea-pig act differently; Sieg- 
mund, 1031) to pituitrin in the presc ncf* of corpora lutea. The refractoriness 
is absolute; no amount of j)ituitrin being able to overcome it . The gynecologist 
will appreciate the importance of (his observation inasmuch as Knaus Iku^ 
applied the method to denu'imne th(' o\'ulation time in women. Ovulation 
is calculated three days back from tl)e day on which the uterus becomes 
refractor}' to pituitrin. According to Knaus’s studies, ovulation takes place, 
in the nonnal cycle of Iwenly-six to thirty-one days, between ckiys nine and 
eighteen. This accords precisely with the writer's findings in the monkey 
ascertained by more exact methods lllartman, 1032). 


the OESTROUS cycle in the various orders of MAIMMALS 

Monotremata. The hchidna or Australian ant cal or lays a single egg 
once a year which she incubates in a tiouch on her abdomen. 'The Ornilho^ 
theloantq pl^dypus, builds a crude nest in her burrow on 

three, eggs (ilTBumllT/'''''''’”*'”"'' 

in fcAustr?iM?n"®”“’ liteJ-Ccrtain phases of rcproiluclion 

O’DonoEhue hnt described by Hill und by HiU and 

in faci tViP nnr, • • ^ ^ irpinia opossuni is tbo cvelo at all known! 

has been maciri^sTudv 'njiiomal in whicli more than a bepinnin? 

(Hartman, 1932, 1928) ^ oestrous cycle or the rate of development 
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--t asT tise. maintaiimig continuouslv a set of follicles for the purpose. Tuat 
of follicle remain in a state of rest or lotr level of acmitv 
c^n-intioti^v is not proved: the fact that the doe often refuses the buckfe 
re‘’=o-'*=mc 2 ests rather that follicles undergo atrophy, to be 
saccided by a new crop. Tne low ebb or sex response would lall in the 
inierral- is nor prorei bur is suggested to the prospective experimenter 
or the narhologisT using the Friedman tesr. 

In ihe Inbbir rhe vaginni cycle is poorly indicated in the smear (Kunde 
and Proud'- After ovularion. even in the absence of fertilization, active 
coroora lutea form and the uterus and the manimarx- glands imdergo pseudo- 
nre^niaiir hvperrrophy. which lasts sixteen to mneteen da^'S- The period 
of sesration is thirty-one to thiny-three days. 

\he renroducrion of the rabbit is conveniently presented by Hammond 
in an excellent and comprehenrive monograph (1925)- 

Rodentia 'Rat, Alouse, Gumea-pig>. — Ra^ and — ^The rat and the 

mouse hluridae' are very much the same in the manifestations ox their 
renroductive processes, llieir vaginal cycle is the most clear-cut of any 
laboratorv mamrnal. hence they are especially adapted for large-scale studzes 
in which many cycles of many individuals must be rapidly and accurately 

The cycles ran four to Sve days. Chuilation occurs toward the end o: 
oestras- Cyclic corpora lutea are inactive: hence the cycle is short and i= 
c-^^nnned to the foliicular phase. Since the corpora, moreover, degenerate 
slowiy. many dozens of them from numerous cycles may accumulate in the 
ovary. At oestrus the uteri are distended with 3uid, which functions in tie 
almost instant transport of spermatozoa ^Hartman and Bell- 1930). 

The "luteal phase" occurs in case pseudopregnancy ensues after ovulation 
upon stimulation of the cerrix either in copulation or mechanically, as by 
means o: a glass roa. Sexual maturity is indicated externally by the opening 
of the vagma. A vaginal plug, consisting of coagulated semen, often encased 
m a sneath ot desquamated vaginai mucosa, gives evidence that copulation 
was aceomphsaea and anords an excellent means of timing embiyological 
material. Classie monographs are avaibble on the oestrous cvcle. that by 
Bong rpd Evans - 1922 on the rat. by E. Allen fl922^ on the mouse. 

^ lemaie guinea-pig diners from both the rabbit and the 

hluridae in me ceiaiis oi the sex cycle. The cycle is sixteen to seventeen 
(Eys in lengtm pe penoa of gestation thrice that of the rat and the mouse, 
coubie tnat oi tne rabbit. The vagina is closed in the di-oestnim bv means 


Oi a (aosuTtir rntmorane. v.hich disrupts in the pro-oestrum and is renewed 



^ oloDd cells, originating in the uterus. cii5 

Jie metOi^strous degeneration in the mainea-nin. Psendonreanancy 
IS noimaliv ^ 






thougn to tbe gj-necolodsi of 


neglected part of the genital tisc:. 


- Ecponaijce. 
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Ovulation is stated by these authorities to occur some twenty-four houj*s 
after the first acceptance of the male, although ovulation does occur spon- 
taneously. The time relation of ovulation to oestrus is not clear. That a 
long interval may occur between the successive lupturc of follicles in any 
given case, as Whitney thinks, or that ova may live for some days before 
fertilization, as Evans and Cole suspected, are conclusions that rest on inade- 
quate evidence. Successive laparotomies on the same animal will have to 
determine these points. 

There are at most two cycles a year. The vaginal changes arc typical— 
progressive thickening of the mucosa and cornification of the superficial 
layers during the pro-oestrum, cornified cells and a minimum of leukocytes 
during oestrum, then desquamation and leukocytosis during the met oestrum- 
all typical events. The vagina in anoestrum and in pregnancy is very thin 
like that of the immature animal. 

The fallopian tube, according to Gerlinger, undergoes the usual cycle, 
with an accentuation of the secretory phase. Because of its inherent interest 
the uterus of the dog has been the subject of numerous thorough studies, 
notably by Marshall and Jolly, Keller, Gerlinger, and Evans and Cole. 
Pseudopregnancy is markedly developed in the dog both in duration and in 
the hypertrophy of the organs, because of the persistence of corpora lutea. 
Not onl}^ do the uterus and mammary gland enlarge greatl}’', but the bitch 
may continue pseudopregnant for the normal span of gestation, lactating 
and preparing a ^^nest” in the absence of fetuses, much as has been reported 
for marsupials. Such cases are rare, but the glandular li3q)ertrophy of the 
endometrium at twenty days of pseudopregnanc}’' is indistinguishable from 
the pregnant organ; after thirty days the metoestrous degeneration is 
normally in progress. Evans and Cole have seen no evidence of menstrual 


phenomena during this degenerative phase. 

The ripe graafian follicle of the dog is folded like a young corpus luteum 
and the theca cells are hypertrophied (Bischoff, Evans and Cole). Unlike 
all other mammals, again, the first polar bodj'’ is not given off in the ovarj'' 
but the first maturation division awaits the stimulus of the copulating sperm 
in the fallopian tube (van der Stricht, Evans and Cole). 

The Ungulates (Pig, Sheep, Cow). — Pig , — The oestroiis cycle of the pig 
has become well known through the contributions of numerous workers, 
particularly Corner, This author’s most notable contribution in this direction 
IS his careful description of changes, both gross and microscopical, of the 
graa ^an ol icle and the corpus luteum. With the aid of this study it is now 
possi e or any investigator to determine approximately the stage of the 
cycle by an inspection of the fresh ovaries of slaughter house material. 

j CDgth is tliB samc as that of the cow and the sheep, namely 
Oviilitinn^ long as pregnancy does not ensue. 

Ov^irfn rVn" after (Heuser and Streeter). 

tins time in the lower 

in the nie vavim changes have been described 

well-defineroZ£!?™’ enzie). Aside from the fact that there is no 
The fallonian tuhp +n omcosa, the changes are the typical ones, 
the diarnTre thoroughly studied by Snyder, who emphasised 

by Snyder he found secretory cells. The changes described 

y ycter he found to hold also for the human-the high columnar cells 
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not the important factor in intracranial birth trauma, nor is the most impor- 
tant item the few drops of blood which are frequently found. The most 
important fact is that these e\ddences are the best available criteria of brain 
injury. It is probably true that brain damage occurs in cases with no evi- 
dence of lacerations and hemorrhage, though this is difficult to prove. We 
do know that marked edema of the brain and tissues is frequently found, 
both with and without lacerations and hemorrhage. Increased intracranial 
pressure no doubt results from such an edema. 

Second, head molding is not the only important factor, as intracranial 
damage results from cases where the labor has been short and Auolent, and 
not associated vuth head molding, such as is seen in prolonged labors. 

Third, depression of the occipital bone produces tension on the dural 
septa and probably damage to the medulla and cerebellum. Such depression 
of the occipital bone is apt to occur in vertex presentations with a short 
anteroposterior diameter of the outlet, also n-ith a rigid perineum, or where 
vigorous attempts are made to protect the perineum bj' pressing the head 
against the pubic arch. Depression of the occipital bone also takes place in 
breech deliveries, when the occiput is used as a fulcrum and pressed against 
the pubes for rotation of the after-coming head. 

Fourth, it is probable that increased intracranial pressure with engorged 
vessels and resultant edema can occm- from a pumplike kind of action, w’hen 
the fetus is alternately compressed and relaxed in its longitudinal axis as 
the result of contractions and relaxations of the uterus. 

Fijih, the atjqjical compressions of the head seen in asynclitism, asjmi- 
metrical pelves, breech extractions and operative deliveries are important 
factors in the production of intracranial injurj’’. 

Sixth, one must bear in mind that there is not always equalized pressure 
of the head. This is illustrated by the localized edema and trauma w'hich 
occurs on the scalp. Such unequaUzed pressure, externally, probably has its 
counterpart within the skuU, analogous to that seen in cephalhematoma 
externa and interna. 


It is not alwaj’s possible to determine the exact cause of fetal death for 
multiple lesions are often found. Holland found postmortem e^ddence of 
intracranial injurj* in 48 per cent of the fetuses examined. 

One of the authors, in a series of slightly more than 1000 fetal autopsies 
at- the Lniversity of ^Minnesota in cooperation with the Department of Path- 
ologj", found etidence of traumatic death in 41.8 per cent of the fetuses which 
were alite at the onset of labor. If one excludes the premature fetuses, birth 
trauma was the probable pathologic cause of death in 39 per cent and it was 
thought definitely to be the cause in 31 per cent. ' 

Of apprmdmately 300 cases showing e^idence of intracranial birth trauma 

^ be a cause of death, only the minority were so diagnosed and 

recorded climcally. 

j= ■ ^^.^'idend'im to pre\ious remarks regarding asphj-xia neonatorum, it 

of 39 cases where the death was clinically assigned 
the at Autopsy deaths from birth trauma after notation of 

a=id?hL^wf ffn T ^^^'I'^ontly the cause of death. The most common, 

eieciaUv the W fo abdominal mscera, 

ne occasionally finds evidence of contusion and hem- 
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ole'^^iire from tlie act. so that each should respect the other’s desires, and 
iearn to adjust Ms or her tension to that of the other. Exce^ may readily 
lead to disgust, and impotence in either partner. Se.\nal relations should be 
considered "the fulfillment of a normal function of the body and should be 
regulated as such; regulated and moderated as are our desires for eating and 

drinkiiig. ^ ti j 

Too frcQUCiit' intorcourso injiy tli6 cuojicos of prognjincj^ Liloyd- 

Jones and Ha\'S, w'orkiiig vdth rabbits, found that with excessive ejacula** 
tions the semen becomes less Adscous, the spermatozoa less nxunerons and 
their motility somewliat reduced. The munber of pregnancies in their ex- 
perimental rabbits was reduced as the munber of serAdces of one buck in- 
creased. 

The aA'erage number of spermatozoa in one ejaculation has been stated by 
Lode (whose work has been confirmed many times) to be around 226.000,000. 
The number maA' diminish to zero after a nimiber of successiA’e emissions, 
but increases again after an interA^al of a few dax'S, The increase is gradual 
until about sex^en or eight dax*s of abstinence, when the number may be as 
great as 551,000.000 per ejaculation. There is no increase in the munber 
per ejaculation after tins concentration has been reached, no matter how long 
the interx^al period. 

Some cases of sterility max" be explained bx" too frequent sexual tmion 
after the cessation of the menstrual flow. During menstruation most couples 
abstain from sexual intercom*se, but as soon as the flow ceases, man3" couples 
resume coitus to excess. As a consequence, bx’ the time the oxuim is dis- 
charged from the ox-arx" the semen max" contain too few normal spermatozoa 
for the fertilization of the oxmm. 


Transportation of the Genn Cells, — ^The mox'ements during sexual imion, 
especially" in the x'entral position, and particularly" those during the *‘epi- 
logue" or "‘afterglow/' are said by" some to facilitate the transportation of 
spermatozoa through the generatix"e tract of the female. The muscular 
contiactions of the cerxix and uterus hax'e been credited with little impor- 


tance in transporting the male germ cell through the x’agina, the cerx’ix and 
uterus to the uterine tubes, the important role being ascribed to their own 
locomotion. They" travel at a rate of about 1 cm. ex"erx" three minutes. On 
reaching the tube, xvhere the ciliary" ciurent is opposed to their progress, it 
is stated by" ^ an de ^ elde that the churning mox"ements of the male on the 
abdomen of the female cause an alternate “sucking and blowing'^ action, 
muscular contractions and side-to-side mox"ements of the tubes, thus aiding 
m t e tra^portation of spermatozoa. This explanation, howex"er, has little 
scientific basis. According to the recent work of Parker, the peristaltic 
mox ements of the tube itself result in the formation of compartments in the 
lube, setting up within the compartments currents which carry- the sperma- 
o/mm. If this is correct the bodilx" mox"ements probably 
ve no part m aiding the transportation of the ox"um. The drixing motion? 
clo^e howex-er, help in bringing the glans penis into 

os thiK cn • cerx"ix, so that semen is deposited around the external 

oxmm. ^ spermatozoa a good start on their journey to meet the 

the ^ because of 

mg action of the ciuTent produced in the peritoneal fluid by the 
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teenth. This view is now accepted by practically all investigators, and some, 
like Knaus, question the possibility of fertilization from coitus before or after 
the above limits. Two considerations should be borne in mind in this con- 
nection. First, it should be remembered that the above generalization is 
applicable only to women whose menstrual periods are quite regular, so that 
there avouM inevitably be much fallibility in either "conceptive” or contra- 
cepthm advice under any other conditions. This is a real disadvantage in 
mew of the frequenc}^ of menstrual arrhythmia. 

Secondly, there is still much uncertainty as to the duration of life of the 
spermatozoa after their entrance into the genital canal. In some animals, 
like the bat, they may survive for long periods, even months, but in the hu- 
man the life span is believed to be quite short, probablj’- only a few days at 
most, according to the current views of many investigators. If this is true, 
the period of fertility in the female, as indicated above, is correspondingly 
increased at each end, so to speak. The question is still a very contro- 
versial one, and the conclusions reached by a number of recent investigators 
have been anything but uniform. Certainly it would seem, almost from an 
a 'priori standpoint, that the ten- or twelve-day period above indicated is 
the optimum period for fertilization, and the weight of available evidence 
supports this view. Furthermore, a similar conclusion is reached by those 
who have studied the question in monkeys, in which the conditions are so 
similar to those existing in the human. On the other hand, there is reason 
to question the conclusions of Knaus and others that fertilization is strictly 
limited to a comparatively short span of ten or twelve days. This ques- 
tion, however, is more fully reviewed in Chapter XII. 
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"XovT each human earn before i: can develop, must be ‘fertilized' by 2 
male*cell or 'spennatozoon.' Male sex cells are tremendously smaller than the 
erss: the 2.090.000.000 of them nccessaiy* to fertilize the egp from Yrhich 
come the ne.xt generation of mankind vtould easily go into an elliptical 
3120 ot a canital letter 0 in the *.exT oi thb pagc- 
-IVhat a microcosm is such a fertilized egg. earning as it does all the 
hereditan qualities from both parents that make the inditidual. into trhorn 
it develops ^hat he is I It is an entity in size somewhere near half way be- 
tween the electrons and ‘corpuscles' of which matter is eompKiscd and the 
vastness of snace Imown to the astronomer. Yet in the fertilized egg is bound 
up the canacitv to develop into the complex mechanism of the human body: 
it has represented in it. perhaps by actual molecules capable of inSnite and 
eternal mulnplication. ah the characters rdiich the inditidual inherits from 
bis parents, his grandparents, his ancestors back through the vistas of time, 
racial and famiiia.1 — color of sldn, hair, and eyes: stature and constitution; 



lemp-crt^ent and character. Inese rajuiads of factors are. moreover, rep- 
resentei no: jn the whole egg but only in its tiny nucleus, which, in its turn, 
contpis those self-perpetuating molecules, the genes. ' that determine at 
lernlizatton wiiat each inditidual shall be. 

, timolding or an mditidual from the esz is the most man'c-lca? 

pnenomenon in Xature. The evolution of organic forms through eons C- 
tune P2.-A what we can witness daHv, sunerSciallv at least, in the de- 

IpS’r""' irom the egg.^' (Scientific American, March. 

Plasm.— The cerm crih fsex cells or reproductive 
^ ipirnu:: Or iw^rmstozoa and the or ova. an? 

^ JtnilizationVa male and a female 

inditidual develops- Genn 
lire to ^11= ^ PJcccssive cell generations that dve 

ducrion'o^^l;7-i.tf ‘direct part in the pm; 

~ i-- mrd wmen ceare to exbt with the death of the individ'^ 
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from their ancestors, thus hastening the evolutiomrv n. 
penments have almost universally met with fa lurf Z.S 
po:sons have been tried. In some cases suS ^rW 
pigs resulted, but this was doubtless due to^ the kilPn 
^duals an effect long produced in drestic a^m^ 

It IS only recently that real mutations wri .rHfi u 
^ssive doses of .r-rays, in the case of the fruit flv Tl 
duced breed true,” i. e., the offspring exhibit tlfo ^ ° thus pro- 

their parents when these were stil in tho , Peculiarities induced in 

a broad .sense be classed as ‘'Mierit i^ o S "^ay L 

stitute the only ones that may be considered‘n'^“”^^ characters” and con- 
sent of adult individuals even for inanv tnlS no treat- 
•sion, has m the slightest affected the race genetTcaliy”^ ^'rcu»i- 

♦dn/cloping^ 

»,spinal cord 


3 . Become Located 

in Gonad 





aorta 


. dorsal 
tmcscnte 



embryonic 

kidney 


fligrate 

in blood tfream 


1. Primordial Sex Cells 

oecomo rec^nlzable in 
Tolh-sac Enfodarm 


trating®them’^ieran$!icrfh°“ the midbodv • 

’’f ®«todorm and migrate thonen^™7‘^'‘'‘* ^crm cells fre behV? f r'* cmbrj-o illus- 

of the Chick,” publisS L p n, ,^«'''^loping Sd ^^^or ginnU^ in fheyolk- 

^ • ^'alaston's Son & Co , foe ) "Embo’ologi- 

A curious piece of fnll i 

tSs'sTir tir ‘-r 

mating. The faneipd"'^^ influence tbn '^Ir^ simple minds, namely, 

by a second husband to the first IihqI of a subsequent 

that "telegony ” as tb'^T^ explained as a “thm the later offspring 

Early Histoiy of the p ■ ’ * of seient 

‘ke oegs in the ora^ Sex Cells—Tho 

gametes does not howo ^ ^cognize A i” tbe testis and 

e«;;m plasm as such? Cai^^?r,"“ it become " n 

iy stages or does the ancestors of theso i to recognize the 

the 6or„ pio ,vho„ “oltTf*", ‘™aa5 to vco" 

'VC attempt to follow it back, lose 
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1 . In mitotic ceU dmsion (Fig. 156, A-C) the chromosomes line im ; 
tteequatorial plane of the cell, split lengthmse with mathemaM JSc^" 
ne=^,^and each daughter chromosome passes to the daughter ceU 
somes and c3^opIasm then both grow, as does no substance other than V 
m.tJ ttoy diricle again. Not only is it true that evew oeU come, fr? 

(omms cellula e celMa, Virchon-, 1858). but eveiy ctaomosomp i t 

a preriousi}' existing cliromosome. ^ omosome comes from 



P®' testis of a white man; 

ceU. (From Painter.) ® 1 -chromosome which identifies a male 

Stic number of chromo- 

of the horse, the number is only four- "'o™ 

form has contributed much to our ki^nwl simple condition this 

the fmt fly, has but four paim of^w chromosomes. Drosophila, 

p reared by thousands, they have and since these flies are 

Wledge of the mode of inheritance e.xtraordinarily to oar 

A Cki ft • 1 ^^ . 22, a simple con- 



tic di\dsion (Evans and 

Fig. 158 from Evans'* and Swe^yr °S?g!^57 fr^m Pate^ 
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broken up into chromosomes these chromosomes aggregated at once and with- 
out any evident scheme of arrangement at the equator of the spindle. In the 
prolonged prophase of a reduction division the members of the chromo- 
somal pairs come to he close to each other and so remain for some time. This 
pairing off of the chromosomes in the prophase is called synapsis. ' These 
spiaptic pairs of chromosomes, still in intimate association, finally move to 
the equator of the spindle (Fig. 156, D). ^en in an ordinary mitosis split- 
ting of the clmomosomes would occur, in a reduction division the two members 
of the synaptic pair are separated from each other, one going bodily to either 



iferoj^Vblffr'^ThrsiqSre segment of the wall of an active semin- 

Mmbers. A spermatogonium ( 1 ) goes into spermia is indicated by the 

(2a and 26). One daughter ceU (2a)^maY remnin*”*^^' u *"’0 daughter cells 

ogomum eventually coming to occunv sueb^ Peripherally located as a new spermat- 

( 26 ) may grow into a primal spermatocyte daughter cell 

of the tubule. When fully grown the nrimiri ^ crowded meanwhile nearer the lumen 
and produce two secondary spermatocytes Permatocyte will go into mitosis again (-4) 
Sr spermatocyte at once 

whi’ T (7a) there uiKierffoine thpfr spermatids become embedded in the 

“pf/ mature are detached into the lumen ^™°rphosis and becoming spermia (8), 
Embry^ology of the Pig,- published by p Sisi^? seminiferous tubule. (FrL Patten, 

j ^ ■ xjiaKiston s bon & Co., Inc.) 

pole of the spindle (Fig. 156 E F) Tb 

species number of chromosomes and ^^ells thus receive half the 

IS made up of one member of each nf +vf ^ ^ complement {haploid mimbeij 
e species {diploid number). Moron-, ® ‘^^^^^ucteristically present in 
msion contain different hereditary formed in the reduction 

in not halves because they contain 

nni ^ jUiary mitosis. What hererlit ^ ®^uie chromosomes such as result 
polar bodies thrown off from the wf Possibilities are discarded into the 
ture ovum is a matter of chanS in the ma- 

^^Tiat potentialities find their 
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with the female gamete. As will be noted in greater detail below, the mul- 
tiplication of egg cells precedes by a considerable period of time the matura- 
tion dirdsions. In a section of a typical mammalian ovary there are to be 
seen numerous, even thousands, of primordial ova {oocytes), situated in the 
cortical layer just under the connective tissue sheath or albuginea. These 


/ Gametes from Parent Generation 

/ 

2ygote Fertilized Ovum citm ris. to nor imsiTiduai.- 

Cleavage Divisions and Indefinite nun^er 

of succeeding cell dlTlslons during early 
growth of eahiyo 


cclle which continue to proliferate and by 
countless cell divisions and by divergent 
specialization give rise to the body. With 
death of individual these cells cease to exist. 



Certain cells beoose recognizable &a 

the Primordial Sex Cells 

and becone established in 
the gonads of the enbiyo* 


Cire rise to other units in the gonad 
Blmilar to those indicated below. 


femole Embryos become sexually differentiated 


Male 


Tn the growing ovaiy of enbiyo 
javlBSTOus cords and egg neats 
are formed 


Odg, 





onia 

Curing youth oSgonla 
remain quiescent. 


In some cases oogonia . 
nay bp augmented In A 
numbers during / \ 

sexual maturity ^V-v 

Very slowly and only a few 
at a time odgonla grow 

Primary Oocyte 



Secondeiru Oocytes 7. 

l^J^Rolar 

rarely divjdesi 

Ootids d 


c^^oh maturation division 
all the stored food goes to 
one cell which is destined to 
he the oTua.Ihe snail cells 
receiving no yolfc are called 
polar bodies. They never 
become funotlonal. 



Pollowing the 
growth period of 
either epematogonlua 
or oKgonium, two 
maturation divisions 
rapidly succeed 
each other. Xn one 
of these divisions 
the species number 
of chromosomes is 
reduced a half. 


Pohr ' 
Body 



nature 

Ovum 


In the growing testes of 
the embryo seminiferous 
tubules are organized. 

Spermatogonia 


Ihiring youth spenzatogoni^ 
remain relatively Inactive* 


During sexual activity 
Bpenzatogonla augment 
their numbers by 
active dlTlsion. 


Ahy spensatogonlun nay 
at any time cease dividing 
temporarily and grow into a 

Primary Spermatocyte 

which by first maturation 
division forms 

Two Spermatocytes 

second maturation dlvisioB, 

Four Spermatids 

Without further dlvisioha 
the apematids become 
differentiated into 

Spermla 



dnwTi opermlua Initiates 

development of new individual of filial generation. 
IBpecies number of chronoaoaea restored.) 


cerm^ifhsm^frnm^ for one generation, the history of the gametes and the 

«' •>» w 

“ dmmeter. Periodically some of them begin 
by mitosis'’ Sr, ^ follicle cells, which multiply rapidly 

has™ ta ned ."PP^^rs in the follicle, by winch time the ovum 

«4 human). As ovulation 

human ovary arows mmFf? ‘’^^’hicular cavity in one of the follicles of the 
o^aIy grows more than the others, the ovum gives off a polar body, 
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IGO) In this tho rhromnsonu*^ of Wh^ nniturutuiu spindlf^ (profnunahly th^j 
firsl) may bn srfm. That ttu‘ fl r-*l (Hilar Inniy i-' j^ivnn off in tin* luuniut ovan*, 
as is thI*V:is(> in all other mammals fhtis far stmlh-rl e\r/‘p( the do;: frf. Vi^, 
H)2) would seem to be fvwtlier indieated by the ttihal ova discovered by 
Allen, Pratt, Newell, ami Pdand. 

Tl\e fimdamental similarity b<-tweon tlie matunilmn of the and oj (he 
sperm, lo;:elher witli the sliuiit diffenaices tliat e\bt, is slenui in Fi;:. !Gl 
and 102. That three ootitb (>ef//r ho7ro-) an- *U]\^r:iTiW and are rrt^t off, 
whereas all spermatoeytes of the .waniml unh-r mvo ri-e to (Witentially funr- 
tional sperms, is a matter of miiutr importance both p!tysio!<ipca!!y and pUKd- 
icalh\ 

Sex Detcrmination.—'Probaiily no end^ryidopeal cptestitm has lyen tla* 
subject of so much coiijecture as s^x deierminaticm. From time iintttenmrial 
Iheoiy aft<‘r theory has Ik-cu advane/*d to explcJn why thi> emlip/o }>emine 
a main, that a femalfx The f:i(e of mo't of tlie^-^* tiaairies, ( Stirnated by ora- 
historian at 3G0, ma!:es one oxce^-dincly cautions- iu < xpr(\Ksi!nr ev<*n a lejita- 
tive hypoth(‘Ms. 'fhe chromosome theory now tlc’ overshadowinc ore*; 
and any person who would corpid'-r him-elf urll inf(*rn»e<) biolo;rir:dly rnud 
know what it is, n‘irardk^-^ it^ tiUitiiate fate, 'fhere are th<»sf* who v*(»uld 
say that this tb(*ory tlie lot word on tie- subjeet: but the fact is only thl% 
that the correlation of se\ chnimo'.»mes with the luirmal developnu'Ut of 
sex is undoviht<*d; but lujw chnnuo-otnes briit;: about their effects not known. 

The i){‘havior of tlu* chromo ome> ir* hurnati sjH‘nnatop-m>is' i'^ much 
more completely kitown than it in the maturation of fie* ovtim. 'Fhe full 
or diplf)id numher, as s<‘#-n in muitiplyinc: ceH^ such a< siH'nnatopmia, is 
It is important to note iliat in tla^ humati, as di-'cov<Ted by Ikainfer, the sex 
cliromo^o/nes in tlu* male an* of two kimP, tenmai X ami Y, S^) the rnap 
chromosomal iumii)er i>f -IS may In* un:ily/ed into dti somatic clirojmw^nct*' 
phis an X-chn>nu>some jdus a V-chrotm^^^oitte. In tie* retluction division tlK 
X-chromosoiiM' accoin|)aTii(-s 23 somatic chrotuo^omes pas^itu; to one s(kt- 
inatocyte, the ^'-ehromf)^-ome mitrrutes with tlte reimunin;: 23 sontatic chmno 
somes to the other sj)erinatocyte. '!*no kinds td sjN*mis nsull from thes>‘: 
oO per cent contairt 23 chrorno*''omes pins X-chroino''onie, Til jht cc'ijt ('ontain 
23 chromosomes plus Y-chromo<(utu*. 


Xow all egus are alikt* as re;:avds the v,-ex chromo^rmies contain! n;r 23 j>!us 
X, for the female cells have tis a di[)loid numlier •!(» plus 2X instead of 4G pkts 
X plus ^ as in tlie male. If is readily seeii that the female chnuuo>oiual 
pattern will result from the \mion of n sj)^‘rin eontainini; X with the X*ct>a- 
tainin^T and that a male chromosomal padern will ri>ult from the ctnte 
bination of 23 plus in the siH'nn with 23 plus X of the <yi:. Since it i> 
almost entirely a matter of chance wliieh kind of sjh-rm, feimde-producing 
or male-producing, unites with the oviitn, it is clear that males atnl feinal’-*' 
must be produced in approximat(‘Iy e(iual numbers. It also bdkuvs that sex 
IS fortuitous and is at present beyond control. 

If one Fimiilify the sitnntion hy usinj; as an ('xainple (he nenn cell of an 
animal havinji but S cliromosomes (Ik' ehroiuosome tlieorv of sex determina- 
tion may be illustrated by the diufiniiii shown in Fi.r 

and iir^r """it of the Egg.--The lihenition of the ovnm 

Tlfe rLder^thn,\T”'i'^' ‘ ‘'I '»“>•<' fi'llv in aiiotlier section, 

ihe leadei should, liowevcr, be reminded at (his point tliat a mechanimi 
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bv wtue of their flagellate, vibratile tails. Moreover, the rate of progression 
of 3 mm per minute is sufficiently rapid for them to reach the tube in ample 
time to fertilize the o^mm. CUia in the tube bring about a downward cur- 
rent; but according to some authorities the sperms are supposed to orient 
themselves to this cm-rent and swim against it. 

There are, however, many facts which do not fit into this simple theory 
of sperm transport and more and more obseiwations are accumulating that 
point to the active participation of the muscular wall of the female genital 
tract in the process. The factors involved are, moreover, probably different 
for each segment of the tract, namelj^, the cerffix, the uterus, and the tube. 

The physiolog)^ of the cerAux is little understood. In the rabbit and in the 
rat it is Imown that if the female is disturbed a few seconds after ejaculation, 
no sperms are found in the cervix; but if she is left to react normally, within 
say five or ten minutes after ejaculation, the sperms in the rabbit are much 
farther advanced than is to be accoimted for by their independent motility 
and in the rat the sperms have migrated en masse throughout the entire 
uterus. 

Vniiie the factors involved in the progress of sperm tlirougli the cervix and 
uterus of various species of mammals and man are extreme^ problematical, 
Parker^s explanation of sperm transport in the tube, based on observations 
in the rabbit, is the most reasonable yet offered, inasmuch as it takes into 
account a probable function of the tubal folds. These folds form pockets or 
compartments as thej’' approach each other. In each compartment there are 
ciliaiy currents and counter currents forming eddies in wliich the sperms 
are tumbled about in all dhections. With the contraction of the tube the 


compartments are continuously changing, being made, obliterated and re- 
made. The general effect is the gi'adual advance of sperms up the tube. The 
gradual tliinning out of the numbers of sperms as they advance up the tube 
is quite in accord vith tliis explanation. Inasmuch as this topic is discussed 
in another section of this book it vdll not be pursued here. Eeference may 
also be made to a discussion of these problems by Hartman in ‘^Sex and In- 
ternal Secretions,” Edgar Allen, Ed., Wilhams and Wilkins, Baltimore. The 
chapter referred to contains a much more extensive bibhogi'aphy of this special 
plan of the subject than has seemed justified in the more general treatment 
here accorded to the subject. 


Viability of Egg. ^Heape long ago called attention to the difference in 
susceptibility to injmy between the fertilized and the unfertilized OAuim of 
the rabbit. All controlled experimental eAudence points to the fact that the 
mammalian ovum, once discharged from the ovarj’’, is extremely short-lived. 
Thus the \dabilit3^ of the rabbit oAuim is a matter of a few hours, as mating 
experiments have shown. The opossum o%uim exhibits veiy e^ddent signs of 
egeneration in twenty-four hours. All human tubal ova thus fai' discovered 
were JJy degenerated (Allen, Pratt, Newell, and Bland, 1930; 

novas, ihe conclusion is me\dtable that unless the spermatozoa 

ovnrv ^ soon after the egg is discharged from the 

live from f hr+- longer possible. The human egg does not, therefore, 

as was at nnA ^ o\m]ation to the onset of the following menstrual period, 
supposed (qf. Hartman, loo. ciL). 

gjmeSlocri^al appeared from time to time in the 

gjmecological literature reports of the recovery of motile sperms from the 
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membrane, abuts on the surface of the cloacal tubercle (Fig. 278). Ac- 
cording to Keibel (189(5), tlie genital tubercle appears at 3 mm. At 8 mm. 
(Spaulding, 1921) the urethral groove appears on the anal slope of this 
eminence. This anal aspect of the genital tubercle is the urogenital mem- 
brane, the urethral groove almo.st bisecting the latter (Fig 278). The anal 
pit develops caudal to the end of this groove. At this stage, therefore, the 
urethra and anus are mere longitudinal depressions in the genital tubercle, 
and both are imperforate and separated from each other by a transverse bar. 

As growth proceeds the genital tubercle is transformed into a compressed, 
conical protuberance (Fig. 278). The lateral slopes form the “lateral but- 
tresses” which, arising from the apex of the tubercle, have a decidedly caudal 
trend, so that they finally disappear basally opposite the caudal border of the 
tubercle. The apex of the tubercle becomes clearly marked off from the more 
proximal portion by a shallow circular depression (coronary sulcus) indicating 
it as the future glans and separating it from the basal shaft. The urethral 



Fig. 270. — Drawings illustrating the parts of the external genitalia ;vt the beginning 
of the definitive period. Male embryo l.a mm. long. H, Female -19 min. (M. H. 
SjKiulding, Contribution.s to Embryology, vol. 13.) 

groove becomes a long lancet-shaped depression, broadest and deepest cau- 
dally, and ntirrowing cranially into a shallow slit limited by an epithelial 
tag just proximal to the primitive glans area. The urethral folds (margins 
of the grotive) become elevated and merge cranially with the glans, and cau- 
dally broaden out to surround the anal pit as anal tubercles. Usually at this 
stage the uretliral (urogenital) and anal membranes rupture. The perfora- 
tion of the former tninsforms the shallow urethral groove into the urogenital 
openings, as a direct communication between the pars phallica of the uro- 
genital sinus and the exterior. Spaulding observed that the urethral groove 
is .shorter in the female than in the male, and that the glans area is more cleai'ly 
indicated in the latter. 

2. The Phallus Period.— At about 17 mm. the genital tubercle becomes 
elongated into a narrow conical organ which, because of its modified shape 
and its separation from the surrounding body areas by the newly formed 
labioscrotal swellings, is termed the “phallus,” the “precursor of the penis 
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The Indifferent Stage . — The indifferent reproductive gland appears within 
the urogenital folds along with the mesonephi-os, wolffian and muUerian 
ducts previously described. A small strip of the epithehum of the genital 
fold, derived from the coelomic epithelium medial to the mesonephros, forms 
the parent tissue of the reproductive gland. The epithelium of the urogenital 
fold usually consists of two layers of flat cells. In embryos of 5.3 to 7 mm . 


Suprarenal anlagc 



Fig. 2S1. — ^Transverse section of the urogenital fold of a human embryo of 11 mm. 
greatest length, 9 mm. head-foot length. (Embryo P. 1, from the collection of Professor 
Hochstetter, Vienna; X 150.) Almost all the parts of a mesonephric tubule are cut. Medial 
to the tubule is the suprarenal anlage; the mesonephric fold lies in the frontal plane, its 
summit is marked by the primary excretory or wolffian duct and a dorsolateral and a 
ventral surface may be distinguished. At about the middle of the ventral surface is the 
thickening of the peritoneal epithelium which forms the reproductive gland area. This 
consists solely of coelomic epithelial cells, which are becoming somewhat loosely arranged. 
No differentiation whatever of the epithelial mass is to be seen. 

the coelomic or peritoneal epithelium on the medial surface of the urogenital 
fold and extending along its entire length becomes many layered, invades the 
mesenchyme of the latter, and eventually forms a solid mass of cells showing 
numerous mitotic figures. Soon lateral and medial grooves appear in the uro- 
genital fold (Fig, 264, c and d), separating the reproductive gland from the 
mesonephros, wolffian, and miillei'ian ducts. However, the genital cells come 
into close contact with the malpighian corpuscles of the mesonephros at the 
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space is retained and increased in si;:e as more and more fluid accumulates 
within it, thereby expanding the outer layer of the blastocyst into a volumi- 
nous membrane which becomes a means of drawing food for the yolkless em- 
bryo from the uterine circulation of the mother. For this reason the layer 
of cells which constitutes the outer wall of the blastocN-st is called the iroph(h 
blast or trophcc^odcrm (Fig. 1G9). 

In the formation of the distended blastodermic vesicle an internal cluster 
of cells is established at one pole. This, for want of a better term, has been 
called the inacr cell mass (Fig. 160, A). Although it cannot be carried through 
in all details, the general distinction may be made that the inner cell mass is 
destined to be concerned primarily with the formation of tlie cmbrA’onic body, 
whereas the thin outer wall of the blastodermic vesicle contributes, not to 
the makeup of the embryo, but to the formation of protective and trophic 
membranes, wliich are developed into the fetal part of the placenta. 

The stages of development thus far described are familiar to us almost 
entirely from nonh\unan material. The reasons for the failure to secure 
human embrA’os in these vor^’ early stages are quite obvious. Fertilization 
normally takes place in the uterine (fallopian) tube near its fimbriated end. 
Assuming the process in man is similar to that in other mammals, the oxxm 
takes three or four days to traverse the tube. The minuteness of the newly 
fertilized ovum makes its recoverA- from among the folds of the tubal lining 
exceedingly difficult. In animals excision of the tube followed by its irriga- 
tion and search for the egg in the washings under a binocular microscope 
may, however, lead to recovery* of the ovum. Recently, human ova wore 
recovered in vivo by a modification of this technic in which the tube was 
washed at the time of a laparotomy by means of a stream of sterile saline 
solmion from a s\Tinge inserted into the uterine lumen. 

^till inferring from our knowledge of other mammals, especially the 
monkey, the growing ovum remains tinatt ached for four or five days after 
it enters the uterus from the o\iduct. Its recovery from the uterus during 
this time when it is completing the cleavage divisions and becoming trans- 
fomted into a blastocyst presents the same difficulties as its recovery from the 
otdduct. In all probability it is nine or ten daA's after its fertilization before 
the hiunan o^mm becomes embedded in the uterine mucosa. In the monkey 
the o\rmi is just barely attached to the surface of the mucosa on the ninth day. 


THE IvULLER EI^IBRYO—YOUNGEST Y7ELL-PRESER\^ HOTIAN EIvIBRYO 

It must have been very shortly after its implantation occurred that th( 
^oimges known human eiubrj^o was secured. In the light of present knowd 
edge of the reproductive processes a plausible history" of the ISIillcr ovim 
^ ^omew'hat as follow’s. 0\uilation probably occurred soin^ 
e \ e a^ a ei the first- da^^ of the last- menstrual period. A fruitful coitii; 
f oblation, and within a few hours of coitui 

or gametes in fertilization took place. On its thra 

faUopian tube the first half dozen cleavage 
arrival in o^nim was entering the morula stage on it 

'ca\’itv the hnll remained free in the utexint 

«d blastodermic vesick 

occurred and the txophoblast began to develop. About ten days after ib 
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The thi-ee or four most cranially situated glomeruli and tubules become broken 
up and lose their connection ivith the wolffian duct, while those which are 
preserved maintain this connection. In the male the rete tubules grow into 
contact and fuse -with the evaginations of the glomerular capsules which con- 



Fig. 287 . — A diagram showing the relationship of the ovary to the mullerian duct, and 
mesonephros. The mesonephros and wolffian duct degenerate. Of the mesonephros the 
cranial portion persists to form the epoophoron, the caudal to form the paroophoron. Of 
the wolffian duct only that portion receiving the tubules of the epoophoron is retained, 
though portions of the rest may persist as Gartner’s duct. (After Fischel.) 

nect the former with the wolffian duct (ductus deferens) (Fig. 286). In the 
female the union is not essential to provide an outlet for the products of the 
ovary, and the union is imperfect (Fig. 287). 
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position in the anterior part of the trunk (Figs. 179 and 186). It is in this 
change in the position of the heart that we find the key to the curious course 
of the associated vagus and sympathetic nerves. These nerves acquire their 
connection ivith the heart when it is still near the segmental level of their 
origin (Figs. 184 and 185), and their fibers arc pulled along with the heart 
in its migi^ation caudad. 

As early as the beginning of the fifth week a sliglit depression may be 
seen between the cardiac prominence and tlie prominence due to the growing 
liver. This groove indicates the position at which the diaphragm develops, 
and with its appearance wc can differentiate the thoracic from the abdominal 
region of the trunlc (Figs. 17G-178). 

Caudal to the hepatic prominence is the conspicuous helly stall:. Over 
this stalk the tissues of the cmbiyo arc continuous with the exTra-embryonic 
membranes, and in it arc embedded the large blood vessels by way of which 
the embr^^o receives its food and oxygen supply from the uterus of the mother. 

It is also during the fifth week of development that the appoirlage bmk 
make their appearance. The arm buds are formed adjacent to the position 
at that time occupied by the heart, at the metameric level of the fourth cer- 
vical to the first thoracic nerves (Fig. 178). It is in this location of their 
origin that we sec the foundation of their characteristic innervation by the 
brachial plexus (Fig. 184). The leg buds make their appearance about the 
same time, but their development lags a trifle behind that of tlie arm buds 
(Fig. 178). In their formation at the level of the lumbar and first sacral 
segments the establishment of the sacral plexus is foreshadowed (Fig. 184). 
The muscular tissue of the appendages is derived througli budlike outgrowths 
from the mrsoderinic somites at their metameric level (Fig. 182). Indica- 
tions of the formation of digits first become apparent when the embryo has 
reached an age of about six to seven weeks (Figs. 179 and 180). 

The embiyos of all the higher vertebrates de^x4op within a confined 
space. The groudng body must conform itself to the limitations imposed by 
the egg shell, as in birds and reptiles, or the uterine cavity, as in mammals. 
It is not at all surprising, therefore, that young embiyos show a marked tend- 
ency to become curled, head to tail. This process by which an embiyo at 
&st straight (Fig. 174) becomes bent into more or less tlie shape of a letter C, 
is called flexioyi. Flexion becomes apparent first in the cephalic repon 
(Fig. 175, B) but soon thereafter, involves the entire body (Figs. 176-180). 
At certain points the bending is especially strongly marked. This has led to 
speaking, for convenience in description, of the cranial flexure, the cervical 
flexure, the dorsal flexure, and the lumbosacral flexure. These so-callcd 
regional flexiires^ in reality gi^ade into one another and arc nothing more than 
ocal accentuations of a configuration which involves the entire bod3^ 


THE EARLY DIFFERENTIATION OF THE MESODERM 
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streak region progressively increases the length of the embryo, the first 
somites formed are carried ccphalad in the general expansion o the cm- 
biyonic body Keeping pace with the increase in cephalocaudal elongation, 
more and more dorsal mesoderm becomes differentiated posteriorly, and new 
pairs of somites are added behind those previously established. The increase 
in number of somites in the human embryo between the-sixteenth day when 
the first pair may be expected to appear and the thirtieth day when ordi- 
narily thirty pairs have been formed, averages two pairs of somites a day 
In other forms where accurate age determinations are possible, the somites 
are Icnown to be formed at a fairly stead}^ rate. While it is true that, as with 
all other growth processes, individual variability occurs and even litter-mates 
may have different numbers of somites, still on the average the somitic count 
proves to be the most generally useful index of developmental progress. 
The number of somites which have appeared, therefore, constitutes a val- 
uable criterion for placing the relative stage of development of young human 
embryos, concerning which there is rarely available any trustworthy data as 
to fertilization age. 

The colls in a somite are not destined to a common fate. In fact, these 
cells as a group have a wider diversity of developmental potentialities than 
any sharply localized aggregation of cells in the young embiyo. It is, there- 
fore, a matter of especial interest to see the various steps by which they 
become, so to speak, sorted out, grouped accoi'ding to their potentialities, 
and finally highly specialized in various ways. 

The initial mass of cells constituting a somite grows rapidly in bulk and 
the radial arrangement, at first vague, soon becomes clearly marked. At 
the same time the boundaries of the somite become more definite and a small 
lumen appears in its center (Fig. 181, B). This lumen, Icnown as the imjch 
cchy increases in size until the somite appears as a hollow vesicle with thick 
outer walls (Fig. 181, C). 


By this time local differences within the somite are becoming apparent. 
Three regions arc recognized and named on the basis of their later histor}^ 
The dorsomesial part of a somite is composed of cells which will form the skel- 
etal muscles developing at that segment level of the bod 3 ^ For this reason it 
is called the myotome (Fig. 181, D). 

The ventrolateral portion of the somite is made up of cells which have 
been believed to migrate out, become aggregated close under the ectoderm, 
and give rise to the connective tissue layers which underlie the epideimis. 
Accordingly it has been called the dermatome or cuiis plate. While some 
cells from this region of the somite undoubtedly are contributed to the 
oimation of the deep layers of the skin the conviction has been gaining 
gioun mt many, perhaps most of them, take part in the fonnation of 
muscle, burthemore, the connective tissue la 3 rer of the sldn is Imown to 
lecene many cells from the somatic mesoderm generally, and from the dif- 

cephalic region where there are no somites. The 
to probably unwise to attempt 

dernS it ^ ''' does contribute to the 

of the do so any more extensively than other regions 

l?.e thW ectoderm, 

cells which mijrMtr. sornite is the so-called sclerotome, consisting of 

cells vlnch migrate ventromesially from the original compact mass (Fig- 
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meet, a double fusion takes place. The mesial or neural plate components 
of the two folds fuse with each other and the lateral limbs, consisting of 
unmodified ectoderm, also fuse with each other (Fig. 181, B and C). Thus 
in the same process the original neural plate becomes the w'all of the neural 
tube and the superficial ectoderm closes over the place fonnerly occupied 
by the open neural groove. Shortly after this fusion the neural tube and 
the superficial ectoderm become somewhat separated from each other leaving 
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tube these two cell masses become, for a time, confluent in the midlino (Fig. 
183 C)/ But because this aggregation of cells arises from paired priinordia 
and soon again separates into right and left components, it should be regarded 
as a paired structure. On account of its position dorsal to the neural tube it 
is called the neural cred, 

Yihon first established the neural crest is continuous anteroposteriorly. 
As development proceeds, its colls migrate ventrolaterally on either side of 
the spinal cord and at the same time become scgrnentally clustered. The 
metamerically arranged cell giuups thus derived from the neural crest give 
rise to the dorsal root ganglia of the spinal nerves (Fig. 184), and in the 
cephalic region, to the ganglia of the sensory cranial nerves (Fig. 185). 

The marked enlargement of the anterior portion of the ncurwal plate has 
already been commented on. “When the neural tube is formed from tlie neural 
plate, the anterior part of the tube is of larger diameter corresponding to the 
greater size of the plate in the future brain region (Fig. 174). Almost from 
its first appearance the brain shows certain indications of regional differ- 
entiation. In early stages three regions may be distinguished for the sake 
of convenience in description. These arc the so-called forchrain, mUlbrain^ 
and hindbrain. TI>e forehrain (prosencephalon) is the broadest of the three 
because of the presence of the optic vesicles which arise as outgro\rths from 
its lateral walls. In the eKlrcmc anterior portion of tlic forebrain complete 
closure of the neural folds is somewliat dclaj'cd, and there remains, for a 
time, an opening known as the anterior neuroporc (Fig. 175). 

Later in development the forebrain becomes dilTcrcntiated into an 
anterior, telencephalic portion and a more posterior diencephalic portion. 
The anterodorsal parts of the telencephalon become vorA’ highly developed 
and give rise to the cerebral hemispheres (Fig. 185, E). Ventmlly the 
growth is less marked and the olfactory tracts tlierc located retain their 
primitive relationships. The diencephalic region is soon completely over- 
shadowed b}" the cnoiinoiis growth of the hemispheres and remains as the 
region of the third brain ventricle vnih the pineal body in its roof, the thalami 
constituting its lateral walls and the infundibulohypopliyscal complex in 
its floor. 


The midbram (mesencephalon) is marked off ] 3 y slight constrictions in the 
walls of the neural tube from the forebrain, and soinc'what less distinctl}^ 
rom the hindbrain. In j^img emljiyos tlie mesencephalon shows little 
indication of local specialization presaging the fonnation of specific struc- 
tures. Its roof is destined to become thickened and differentiated into the 
corpora quadrigemina and along its floor will develop the extensive fiber 
tracts of the crura cerebri (Fig. 185, E). 

or rhombencephalon grades Art th out abrupt 
slender part of the neural tube which will become 
most interesting feature in early stages is the definite 
mhrgmcnts it shoivs, indicative of the timdamcnlal 
?^eSSd a?r“i S' P™®''' Wndbrain is later dif- 

(Kg 185 ^ md posteriorly into tlie medulla 

neural *folcls^lr^[avpd''*'^f'"^o^ developing spinal cord, closure of tliC 
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openings. Soon, however, there appear two depressions in the surface of 
the body which sink in to meet the gut. One of these depressions, the sto- 
modeum, is located on the ventral surface of the head in the future oral region. 
The other, the proctodeum, is located caudally in the future anal region 
(Fig. 186, C). 

The stomodeal depression gradually becomes deeper until its floor makes 
contact with the entoderm of the foregut. The thin layer of tissue formed by 
the apposition of stomodeal ectoderm to foregut entoderm is Imown as the 
oral, or stomodeal, plate. Not long after the first appearance of the stomo- 
dcum, the oral plate ruptures, establishing the anterior opening of the gut 
(Fig. 188). Growth of the surrounding structures further deepens the orig- 
inal stomodeal depression and it becomes the oral cavity. The region of the 
oral plate in the embryo becomes, in the adult, the region of transition from 
oral cavity to pharynx. 
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the- foregut. The fact that the heart, a median impaired structure in the 
adult, arises from paired primordia -which at first lie widely separated on 
either side of the midline, is correlated -with the fact that the embri'onic bodv 
at firri is open ventrall.r and lies spread out prone on the surface of the yolk 
sac. The primordia of certain anatomically ventral structures arising at 
an early stage of development, therefore, firet appear as separate halves hung 
on either side of the midline. With the folding under of the lateral margins 
of the embin-onic area, which brin^ the ventrolateral walls of the body into 
their definitive position, the embrj'o is closed ventrally, and potentially 
midventral structures which arose as separate halves are established in the 
midline. 
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cardinal veins on either side of the body become confluent as the comvion 
cardinal veins or ducts of Cuvier. The common cardinals are short trunks 
v;hich at once turn ventromesiad and enter the posterior part of the heart 
(Fig. 191). 

In addition to the vessels limited in their distribution to the body of the 
embr 3 ' 0 , there are conspicuous channels leading beyond the confines of the 
body to the j'olk sac and to the placenta. The main arteries from the aorta 
to the j-^olk ^c are called the omphalomesenterics and their terminal branches 
the vUellmes. The main vessels leading to the placenta are knowm as the 
allantoic or umbilical arteries. 

In the splanchnopleure of the j^olk sac the main omphalomesenteric vessels 
are continuous vlth a rich plexus of small tributaries, the vitelline vessels. 
These smaller blood vessels can be traced into prevascular cords of meso- 
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Irrfemai 
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Fig. 19L Semischematic diagram to shotv the basic vascular plan of the human 
cm n o a e (md of the first month. For the sake of simplicity the paired vessels are 
•shown only on the side toward the observer. 
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thus bringing the blood into intimate relation ^xith the developing tissues. 
The blood is then collected by the cardinal veins and returned by way of the 
ducts of Cuvier to the heart. 

The other two arcs are the ntelline, wliich runs to the yolk sac, and the 
allantoic or umbilical to the chorion (Fig. 191). Both these arcs start vithin 
the embr\^o, for the heart seiwes as a common recemng and pumping station, 
and the aorta as a common distributing main for all three of the circulaton- 
arcs. But because their main vessels extend outside the body with their 
terminal ramifications in the extra-embiyonic membranes these latter arcs 
are ordinarily spoken of as extra-embryonic. 

In the embryo as in the adult the main vascular channels lead to and from 
the centers of metabolic activity. The circulating blood carries food from 
the organs concerned with its absorption to parts of the bod}’’ remote from 
the soiu'ce of supplies; oxygen to all the tissues of the body from organs which 
are especially adapted to facilitate the taking of ox3"gen into the blood; and 
waste materials from the places of their liberation to the organs tlirough wliich 
they are eliminated. One of the primaiy reasons the arrangement of the ves- 
sels in an embryonic manunal differs so much from that in the adult, is the 
fact that the embryo lives under conditions totally unlike those which sur- 
round its parents. Its centers of metabolic acthity ai'e, therefore, different; 
and, since the course of its main blood vessels is determined by these centers, 
the vascular plan is different. No such profound changes occur between the 
embryonic and the adult stages in the circulation of a fish where embr}’'o and 
adult are both li^dng under similar conditions. 


The organs which in the adult mammal cany out such functions as diges- 
tion and absorption, respiration, and excretion are extremely complex and 
highly differentiated structures. They are for this reason slow to attain 
their definitive condition and are not read}* to become fimctional until 
toward the close of the embiyonic period. jNIoreover, the conditions which 
surround certain of the developing organs diuing intra-iiterine life absolutely 
prevent their becoming functional even were they sufldciently developed so 
to do. buppose the lungs, for example, were functional!}’ competent at an 
eaily stage of development. The fact that the embiyo is relirtng ancestral 
conditions in its private amniotic aquarium rendei'S its lungs as incapable of 
functioning as those of a man under water. 

An ombiyo must, however, solve the problem of existence during the 
protracted time in which it is building up a set of organs similar to those of 
IS parents. In the absence of a dovT}’ of stored food in the form of yolk, 
f draws upon the uterine circulation of the mother. 

^ ^ source of supplies depends on the development of a special 

Tn ^ through fetal life and is then discarded. The embryo 

its chorion slowly developing gastro-intestinal tract but into 


denends luaterials to produce the energ}’ expressed in growth 
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Nor Sn body, 

developing tissues waste products liberated by the 

relieved of its carbon Hin ^be blood of the embryo cannot be 

primordial cell clusters which ^ of oxygen in the 

ch Tnill later become its lungs. It cannot excrete 
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•^OD^-’-^nce of a full corapleniont of aorric arches, or their subsequent db- 
au-Xnince to make tvay for a nevr respiratorA* circulation in the lunp. We 
^""the march of prosross from a logical beginning in ancestral conditions 
tovrard the consunimation of fetal life nith an organization like that of the 

narent, 
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CHAPTER XJY 

PLACENTATION, FETAL MEMBRANES AND DECIDUAE 
By Leslie Braixerd Arey, Ph. D. 

CnicACio, III. 

The young of all vertebrate animals arc confronted wnth the necessity 
of insuring the continuation of development until the time am^es when the} 
may safely assume an independent existence. The problem is simplest for 
the' lowest fonns. like fishes and amphibia, which grow' rapidly to immature 
free-swimming indi\iduals; for this reason they need no accessor}' organs 
other than a yolk sac filled with nutriment sufficient to last until independent 
foraging is possible. All other vertebrates are much farther advanced in 
structure at birth, and accordingly they elaborate additional prenatal organs. 
A comparative study through the several vertebrate groups of the steady 
advances in complexity, especially those due to an increasing dependence 
upon the mother, constitutes a most fascinating subject, without some knowl- 
edge of w'hich a correct understanding of the specialized conditions in mammals 
and man is scarcely possible. Unfortunately only the barest allusions to such 
comparative conditions can be included here; a concise account may be found 
in another contribution by the present wTiter^ wiiile a more extensive review 
has been made available by Grosser 

The full set of fetal organs includes the yolk sac, allantois, amnion, and 
chorion. They have to do with the protection, nutrition and respinition of 
the einbiyo, and with the removal of its katabolic w'astes. Yet the function 
of an}^ one of these organs is not fixed imalterabh'. The yolk sac, allantois, 
and chorion have variable values and uses in the several vertebrate groups; 
only the function of the amnion is relatively stable. ]\Iost striking is the w'ay 
in which the chorion of the highest mammals has been utilized in conjunc- 
tion with the uterine mucosa for the elaboration of a placenta wiiich takes 
over all the \ital intermediar}' functions and relegates both j'olk sac and 
allantois to the status of essentially outmoded organs. 

The present chapter will deal with the penetration and implantation 
of the mammalian embrj-o within the uterine wall, the elaboration of fetal 
membranes and allied appendages b}^ the embnm, the modification of the 
pregnant uterine mucosa into the decidual membranes, and, in particular, 
the de^elopment of the all-important placenta. Except wiien sp>ecifically 
stated to the contrar}% the descriptions will refer to the human subject. 


IMPLANTATION AND EARLY PLACENTATION 

mammalian oimm is fertilized in the upper end of the uterine tube 
ensmng cleavage stages are already under way during the downward 
to'^mrd the uterus. The time consumed in the tubal portion of the 
th^S independent of the size of the egg or the length of 

) u IS ra her constant for certain mammalian groups,'* With regard 
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Dhnted embryo in the endometrium is relatively superficial and in no case 
encroaches bevond the compact stratum (Fig. 19.3, B, C). 

Early Relations Between Embryo and Endometrium. — ^Even by the time 
when the penetration of the uterine mucosa is fully accomplished, and the 
youna embrj-onic mass lies in the substance of its more superficial, compact 
iaverr the trophoblastic covering of the embryo has effected considerable 
change in the adjacent maternal tissues. These appear to be undergoing 
dissolution, as if by digestive action (Fig. 193, A). As the result of this 
process the embryo’ is surrounded by disintegrating, liquef 3 'ing mucosal ele- 
ments in which vacuoles appear and coalesce, to give rise to spaces filled with 
an emulsion of blood and cellular debris. This material is named the em- 
bryofroph since it is absorbed directly by the trophoblast and seiwes as food 
for the embryo until such time when a more efficient nutritive mechanfem 
is perfected. 

Immediatel}' upon locating within the endometrium the embryo and its 
encapsulating sac of trophoblast enter upon a phase of rapid growth. This 
requires additional room which is straightway' created partly by simple 
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expanii^n (Fig. IQS, B, C) but also through the destruction of more maternal 
194, Dj F, and 197). It is the latter process that is esj>eciall3' 
signmcant, since through it additional embn'otroph is provided and blood 
vrhich make possible a much more efficient fhemo- 
nutrition and the development of a placenta. The tissue 
f ^roMon is the trophoblastic capsule 'which, it must be under- 
-comes a part of the embn-'o proper. Originallj^ this tropho- 
^ by proliferation it develops rapidlj^ into a thick, 

comnletod ih* youngest human specimens known have just 
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early stage in the outer, mesodermal component of the yolk sac (Fig. 201); 
in fact, they represent the earliest blood-vascular elements and are already 



Fig. 200. — Model of the left lialf of a human embryo at an early stage of the primitiTe 
streak (X 75). (After Mollendoria.) 

dikerenriating at a time when the embn^o is still without mesodermal somites 
(e, e., the Spee specimen of twenty-one da3's). These blood vessels organize 
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size of about 5 mm. by the middle of the second month; it may measure twice 
this diameter (Fig. 205). At about this time the simple entodermal lining 
proliferates into the external covering of connective tissue and forms branch- 
ing buds, tubules, and cysts of glandular appearance but of unknown sig- 
nificance. In the meanwhile the epithelium has become taller and sometimes 
vacuolate; finally it shows stratification and then disappears, so that after the 
second month the wall of the yolk sac is merely fibrous connective tissue. The 
yolk sac subsequently shrinlcs some^vhat and converts into a solid structure 
containing detritus. It usually persists throughout pregnancy and may be 
found variably situated in some portion of the after-birth, most often near the 
umbilical cord (Figs, 219 and 221, A), 

In tw^o per cent of all adults there is a persistence of the proximal end of 
the yolk stalk to form an intestinal pouch, MeckeFs diveriiculum of the ileim. 
This arises some two feet above the union of ileum and colon. Although usually 
a blind sac and but a few centimeters long, the diverticulum may extend to 
the umbilicus as a continuous cord. Still less frequently it opens at the navel 
as a completely pervious duct through which intestinal contents escape; this 
condition constitutes a fecal umbilical fistula, MeckeFs diverticulum is im- 
portant surgically as it sometimes telescopes into the intestinal lumen and 
obstructs it. In other instances when the diverticulum extends to the um- 
bilicus, or when its free end fuses to an adjacent peritoneal surface, the band 
so formed may catch and strangulate a loop of the small intestine. 

The Allantois. — Reptiles, birds, and many mammals produce an allantois 
by the outward sacculation of the splanchnopleure of the hindgut into the 
extra-embryonic body cavity. In carnivores and hoofed mammals it becomes 
ver}^ large and lines the chorionic sac; a striking example is furnished by a goat 
ombiyo which when two inches long has an allantois measuring two feet. 
The further history of such conspicuous allantoic sacs is bound up with the 
development of a placenta which, accordingly, differs in its composition from 
that of man and some other mammals. 


The allantois is not represented in the youngest human embryos known. 
Nevertheless, it does appear very early, even before the gut has begun to 
assume a tubular form (Fig, 200). In the Spee human embryo, three weeks 
old, the allantois is a slender entodermal tube located caudally near the dorsal 
surface of the yolk sac and extending into the mesoderm of the body stalk 
(Fig. 201). Because of so precocious an origin it does not develop as a direct 
e\ agination of the hindgut into the extra-embryonic coelom; since, however, 
the body stalk represents mesoderm into which the coelom has failed to pene- 
^ndamental relations are similar to those in lower animals (Fig. 

P^\ human allantois neA^er becomes saccular. It extends as a tube 
un the body stalk as far as the chorion, and w^'hen the developing umbilical 
allantois as a component, it is at first as long as the cord 
207 and 212). However, growth of the allantois soon ceases. 

lumen becomes beaded in contour, after which in- 
enter. In the fourth month allantoic remnants, 
wlXov!. are discernible in the proximal part of the umbilical cord, 

oriirin nPPn! epithehal pearls and occasional coils, said to be of allantoic 

trallv’in tiip 1 ' v’r ‘ general, allantoic remnants are located cen- 

ShoraU„;S“ ott»e yoll. stalk are mo« 



03STZI3:C 


f:COI.OGT 


^ ?e:er? eiTLorro; aii ext^a-embtyoBic space be^iis lo separate 
axd sBlaBcbnfc layers o: inesodenri '"Fig, 199. C). Progressive eB- 
cc-e!oa:dc carity splits the mesoderm around the embryonic 
and bv the end o: the third vreek of development the primitive 
rx-o: of the amrdon c-avity is covered vdth somatic mese^- 
d-m Tins. 199 . D. and 201'. The r^ilt Is. therefore, identical viih 
anxden lerBLatfon bv the nreic-i of folding- It may be added that deer 
o-c ^ ^mihon bv a method vhich combines hollovins and 


As aireadv iLthnated. there :s at Srst a broad mesodermal imion betvreea 
r nrfmfrrre amnion and the ememai capsule of trophoblast (Fig. 201;. 
is. homever. becomes rapidly reduced hy the continued extension of the 
domic cavfrv. and vitidn a fevr days from the 5rst appearance of the 
dtmic cleft oniv a narrov mesodermal bridge is left at the caudal end o: 
r embr-^D. Such a stretoh of iincieft mesoderm, into vrhich the ailantcic 
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>e- cue to its re-cuiia: 


mner or formatioiL the fainnan amnion camt.* 



The e-dge of the amnion is attachel 
ridch also senses as a door to the 
a thin, transparent, nonvssenkr 
emaSy vith connective tissue {ana 
lozn. vith a mesothelium) and is 
helium. For a time this enithenim 



■ av ^-cgnancy it is cubozdal and stiH later columnar- 
*7 P-aoental area. Granules and fat drople^is 
tne epithelial c-ehs and a correlation vdth suspeetef 
‘C...it:es ieas been claimed by some. 'The ammouc 
*- expense o: the extra-embryonic coelom Fig?- 
^ oz the second month it glk the chorionic sae 
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mammals that fonncd an amnion by a holloaing of the embiydnic coll mass 
convert the blastocj-stic shell (composed of ectodermal trophoblast) directly 
into a chorion; only an internal lining of extra-embiyonic mesodeiTO needs 
to be added (Fig. 199). 

The trophoblast of the 3 -onngest Ivnonm human emblems is already giiing 
rise to the outer S 3 mc 3 dial la 3 'er (Fig. 195), but the characteristic mesodermal 
component of the chorion is not added as such until the mesoderm becomes 
cleft by the cxt.ra-embiyonic coelom. llTien this occui-s, toward the end of 
the third week, the outer (somatic) la 3 -er of mesoderm lines the chorion and 
the relation of these layers to both amnion and embiyo is then like that in 
lower vertebrates (Fig. 199, D). A characteristic feature of the chorion is 
the lillous processes. The early frimanj villi are solid trophoblastic cords 
(Fig. 197), but these are soon replaced by secondary, or irnc villi which are 
brandling outgrowtlis with central cores of mesoderm enveloped by tropho- 
blast (Fig. 201). In earl 3 ' stages the total number is 400 or more. Blood 
vessels appear in the mesodermal axes and these allantoic (futime umbilical) 
vessels connect through the bod 3 ' stalk with the bod 3 ' of the cmbr 3'0 (Fig. 

212). The chorion becomes a rapidly grow- 
ing, shagg 3 ' sac (Figs. 204 and 205) whose 
further histor 3 ’^ is inseparabty linked with 
the development of the placenta; the latter 
will be described in later paragraphs. 

Occasionall 3 ’ there is a degeneration of 
the chorionic sac through which the idlli 
become transformed into series of water 3 ’' 
bladdem somewhat the size of a pea. Tliis 
constitutes a vesicular or hydatidiform 7nolc 
(Fig. 206). 

The Umbilical Cord. — ^As the embr 3 m 
enlarges progressive^, its imntral unclosed 
area becomes relative^’’ smaller and even 
gives the false impression of undergoing a 
. . . constriction (Fig, 207, A, 5). Tliis region, 

a • t e junction of embr 3 -onic and extra-embr 3 'onic territor 3 ’’, is the primitive 
vm ! icus. At its margin the amnion and the somatopleuric bell 3 ’^ wall 
ecome continuous and through its unclosed ring extend the 3 mlk stalk 
j°. (plus the contained allantois). During the sixth week a 

C 3 n iica stiucture, the umbilical cord, comes into existence tlirough the 
pi ‘‘‘I'ound the body stalk and yolk sac (Figs. 205 

crmn-tii ' L. ' '.t. • ^ commonl 3 ’- been described as a direct out- 

*0 tb<>+ onsion of the bod 3 ' wall which carries the amnion before it, 
the intpvnrptn+™°^°^ attaches merel 3 ^ at the distal end. On the contrai 3 ', 
once formed ' Si'’®!! is now urged as correct. The umbilical cord, 

toTs) ro^tw ®talk and the body stalk (and allan- 

space will nrec f portion of the coelom (Fig. 207, C). The latter 
je%-like conn^ectivp r by the encroachment of the peculiar 

characterizes this fpt i ''''iiich develops from the mesench 3 mie and 
arS be^^ obliteration marks the final sop- 

gestation the umbihcal ‘^^I’^'i'OBibryonic coelom. Until the end of 

umbihcal cord continues to connect the fetus to that part of 


(--1 K ' r." |.yp- 



Fig. 206. t esicalar or hvdatidifonn 
mole (X 1). (--ifterDeLee.) 
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ous or cuboidal) and contains, embedded in mucous tissue, the following 
structures (Fig. 208) : (1) the yolk stalk (and in early stages its vitelline vessels ) ; 
(2) the allantois (and the body stalk which contained it); (3) the allantoic, 
or umbilical blood vessels (two arteries and a single, larger vein). The 
mucous tissue, or jelly of Wliarton, peculiar to the umbilical cord, differen- 
tiates from mesenchyme; it is rich in mucoid jelly, poor in fibers and bears 
neither blood vessels nor nerves. Between the sixth and tenth weeks the 
intestine occupies an extension of the coelom within the umbilical cord and 
forms a temporary hernia there (Fig. 208, A). After the gut is withdrawn, 
the cavity of the cord rapidly disappears. In the early months of pregnancy 
remnants of the yolk stalk and allantois are to be seen and these may con- 
tinue even to birth (Fig. 208, B). 

The mature cord is about two-thirds inch in diameter and attains an 
average length equal to that of the full-term fetus (about two feet). The 
extremes of length may, however, range from almost nothing to six feet. 
The minimum length compatible with a normal delivery is slightly more 
than one foot. A spiral twist appears early and these proceed much more 


Umbilical vein Allantois Umbilical vein 



Fig- 208. Transverse sections of the human umbilical cord. A, At six weeks (X 15); 
B, at full term (X 3). (Arey, ‘Developmental Anatomy.’) 


frequently in a counter-clockwise direction when traced toward the placenta 
(Fig. 221, A). Although at maturity the cord may have as many as forty 
turns, the number is very variable. Unequal growth in length of the two 
artenes is usually held to be at least chiefly responsible for the early spiral- 
ing, but sorne other factors have been proposed as ivell.^^ The blood ves- 
se requent y curl in loops (by stronger local growth, or perhaps, in part, 
IW'^ 99 ^ iiiivni^ing) which cause external bulgings designated false knots 
t ig- , A). Sometimes the fetus slips through a stiff looped cord in such 
. manner as to produce a true knot (Fig. 221, A). The insertion of the um- 
placenta is usually slightly eccentric; it may attach to the 
on the adjoining membranes (Fig. 220, A, B). Schultze’s 
the cord + 1 ^ amnion which extends from the root of 

Heupc rim . the passage of the former yolk stalk, 

base of this Md^°^ ° ^ frequently found in relation to the 

umbnical^cotd from its temporary location in the 

s m an umbilical hernia, while a secondary hernia after 
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an ordinary menstrual cj^'cle. The two processes show undoubted funda- 
mental similarities and the decidual membranes are a direct continuation of 
the abeady modified premenstrual mucosa. 

Even when the early chorionic vesicle hes embedded TOthin the uterine 
mucosa three regions of this tliickened membrane can be recognized (Figs. 
209 and 212): (1) the decidua parieialis (or decidua vera), the general lining 
of the uterus exclusive of the region of the embryo; (2) the decidua capsularis 
(at one time called the decidua refiexa), a portion that covers the implanted 
embryo; vnth the growth of the emblem it makes a domedike covering over 
the chorion and stands between the latter and the uterine ca^riiy; (3) the 
decidua basalts (formerly called the decidua serotina), a region underlpng 
the embryo and situated between the chorionic sac and the muscular wall. 
Since the presence of the enlarging ovum has separated the decidua capsularis 
away from the decidua basalis, neither of these two decidual membranes con- 
tains all the constituents of the typical endometrium. In addition, some 
writei’S have designated the transitional zone where the capsularis, basalis, 
and parietalis all meet as the decidua marginalis; it is here that circumferential 
growth of the placenta occurs. 

Dissections of an entire, aborted set of deciduae, containing a young 
chorionic sac, are shown in Fig. 211. From them many fundamental rela- 
tions can be obtained. 


The Decidua Parietalis. — The premenstrual mucous membrane undergoes 
a marked enlargement and specialization, as akeady described in an earlier 
chapter. The superficial compact layer and deeper spotigy layer, thus produced, 
are still finther emphasized in pregnancy and these elaborations are not 
hinited to the region of the embiyo (Fig. 210, A). The general, nonplacental 
lining of the gravid uterus has long been called the decidua vera but the term 


is in no sense appropriate; decidua paridalis, to be used in this account, is 
descriptively more correct. The compact la3"cr contains the straight, ver- 
tically placed, but dilated segments of the uterine glands. Its surface epi- 
thelium disappears by the end of the tliird month, at which time contact 
vnth the expanding decidua capsularis takes place. The spongy lay'er is 
characterized for a time by the greatty enlarged and tortuous portions of 
the glands of pregnancy. Prominent constituents of the deciduae are the 
decidual cells that occur chiefly in the stratum compactum (Fig. 210, A). 
They are modified stromal cells which transform from the rather primitive 
comective tissue cells characteristic of the endometrium. The decidual 
cells are large, rounded elements wliich frequentty attain a diameter of 0.04 
mm. or more and contain more than one nucleus (B). Thej^’ sometimes 
show mitoses in j^oung deciduae and this proliferation, together Avith their 
increase in size, accounts for the tliickness of the gra^rid endometrium. As 
a resu , le mucosa is tlwown into folds and this is a characteristic feature 
o young ^egnancies; in fact, the implanted embryo is often located on the 
oping su^ ace of a fold. The decidual cells are epithelioid in appearance 
glycogen. Although characteristic of pregnancy their full sig- 
earlv PmKr ^^^crstood. The decidual cells serve as nourishment for the 
the troTihnhU ^ defense barrier against the erosive action of 

from onenpfl ^ plucental area, and help prevent excessive hemorrhage 

later months ''^^^sels in that location.^i They become smaller during the 
laiei months and many degenerate. 
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what later, the capsularis degenerates and disappears; this then alloivs the 
chorion, which is just beneath, to become adherent to the decidua parietalis 
for the remainder of pregnancj' (Fig. 210). At term the joint thickness of 
these membranes is 2 mm. or less. 



Fig. 211. — ^An aborted young human embryo enclosed wdthin the cast-off lining of the 
entire uteru.'^. (After Corning, from Coste.) A, The decidua basalis has been slit to demon- 
strate its placental union with chorionic villi; JB, the opened decidua parietalis exposes the 
decidua capsularis which in turn has been cut through to disclose the chorion hie%'e. 

The Decidua Basalis. — At the site of implantation the otmm lies upon 
a deeper part of the compact la3’er beneath which is the spongiosa (Fig, 193, C). 


Flaccntcl villi imbedded in the 
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month that enough of these villi atrophy and disappear to leave a percep- 
tibly bare surface, called the chorion Iqcvc it, e., smooth chorion), while at 
four months about half of the chorion is naked (Fig. 213, K),‘ The villi ad- 
jacent to the decidua basalis, on the other hand, persist as the chorion fron- 
(losiim (i. e., bushy chorion) and constitute most of the fetal part of the placenta 
(Fig. 212); the area of persistent villi is normally somewhat circular in form, 
so the human placenta naturally takes the shape of a rounded disk (Fig. 
214). Since the umbilical cord passes from the embrjm to the frondose portion 
of the chorion, when this latter region becomes a part of the placenta the cord 
then of necessity attaches to its fetal side, usually near the midpoint (Fig. 
221, A). 

No adequate conception of the placenta is possible without the clear 
recognition of its double origin: the chorion frondosum (both the membrane 
and its villi) is the fetal portion, and the decidua ba.salis (i. e., mostlj^ the re- 
mains of the eroded and altered stratum 
compactum) is the maternal contribution 
(Fig. 209). In the paragraphs which fol- 
low, these components will be de.scribed 
more fully. 

The Placenta Fetalis. — ^The early true 
villi of the chorion frondosum are com- 
pact, bush-like tufts with but few branches, 
and these are short and plump (Fig. 213, 
C). Their main stems arise from the 
chorionic membrane and almost all of the 
ends are affixed to the exposed surface of 
the compact decidua basalis (Figs. 198 
and 215). During the middle and later 
months of pregnancy the villi lx:come 
much more tree-like, arborizing profusely 

Fig. 214.— Aborted fetas of seven and slenderer branches, 

months %vithin intact membranes (X From these changing cliaractcristics dcfi- 
p. The cotyledonary placental area nite conclusions as to the age of a spec- 
atomy^) ^Developmental iVn- imen can be drawn by an experienced 

observer.*^ All the villi arc contained 



. Vrdthin the huge, open ^blood^ sinus and 

m the older villous trees there are many floating free villi (i. c., branches 
which dangle freely in the fluid content of the sinus) in contrast to the rela- 
tively few anchonng villi still attached to the decidual wall (Fig. 218). 

^ parts of the lullous tree have the same structural plan (Fig. 216). 

11 10 a supporting connective-tissue core, which also contains 

ovtin special large cells (of Hofbauer) apparently phago- 

fwn 'FF Embedded in this tissue are commonly two arterial and 

allantnio^^ ^ 1 venous blood vessels (branches of the umbilical, or 

cate enlarged capillaries which communi- 

lation Tt> n ^ or ^^P®' and constitute a continuous closed circu- 

sute may come to lie directly beneath the 

of the primitive ebnrt locally thinned. Originally the epithelium 

first appearance the Fn or trophoblast, but even from their 

PP ce the true villi have a double covering (Fig. 216, A). Inside, 
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bluish-pink lines. In the multipara the older striae have a silveiy appearance, 
whereas the newer ones are similar to those seen in the primipara (Fig. 321). 

According to Sellheim, the formation of these striae is due less to passive 
stretching than to the fact that the sldn cannot accommodate itself to hyper- 
trophic changes which occur in the abdominal walls under the influence of 
pregnancy. Williams states such contentions are supported by the fact that 
striae do not occur to such a marked degi’ee in cases of ascites or tumor for- 
mation. 

Appetite. — Many women have marked variations in their appetites dur- 
ing pregnancy, particularly exhibiting a strong desire for rather unusual types 
of food. The extreme conditions that may exist in pregnancy are illustrated 
by the experience of Williams with two of his patients, one of whom sub- 
sisted almost exclusively on deviled crabs throughout pregnancy, and the 
other could retain nothing but broiled lobster and Bass’s ale during the first 
few months. 



Fig. 321. — Striae gravidarum. 


Mental State. — Williams also tells us of mental and emotional changes 
which sometimes characterize pregnancy. Occasionally women are seen who 
diagnose their condition chiefly from the changes in their temperaments. 
It is well known that pregnant women are subject to varying moods. They 
become hyperexcitable and have very marked changes in character, so that 
a quiet even-tempered individual may become complaining and irritable. 
DeLee states that in olden times pregnant women were considered normally 
u-responsible. They are not reliable as witnesses, perception being not so 
acute. Hysterical women suffer exaggerations of their symptoms, marked 
hysteria sometimes occurring. DeLee mentions that he has found many in- 
teresting phenomena in studying these cases psychologically. He thinks 
that pregnancy is the most momentous thing in a woman’s life and her mental 
adjustments, happy or unhappy, to the new condition will determine her 
health, spiritual as well as physical. In the majority of cases the patient 
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plate. Closer analysis shows that two different kinds of elevation are rep- 
resented.^ Those of the early months are so-called decidual pillars which 
represent portions of the compact decidua spared from erosion during the 
formative period of the placenta. As a consequence, they are irregular in 
distribution and relatively short; they are not seen beyond the middle of 
pregnancy. In the later months larger placental septa are brought into ex- 
istence (Fig. 218), presumably by the faster rate of horizontal growth of the 
uterine wall in comparison to the chorionic membrane. This results in the 
production of decidual folds between the rapidly enlarging villous trees. 
The placental septa, therefore, mark off the cotyledons, some fifteen to twenty 
in number, and incompletely separate them. Each cotyledon is a natural 



Fig. 218.— Diagrammatic vertical section through one half of a human placenta in 
f ^ f V. emonstrate the scheme of circulation. Only one chorionic villus and the stump 
velopmenLrAnato^^ extending into the intervillous spaces of cotyledons. (Arey, *De- 


unit, since it contains a main villous tree which distributes its smaller branches 
and twigs throughout the cotyledonary area (Fig. 218). 

arteries and veins pass through the basal plate obliquely, 
and accessory coats as they proceed. The arteries course spirally 

wl hold tn ^ the septa while the veins 

arraneemtn?,jru cotyledons (Fig. 218). Such an 

circulation of hf ri tt fo favor somewhat the effective intendllous 
credited and pvpo th this anatomical arrangement is no longer 

creases in size thrvpL!i ^ ^ discussed ■ presently. As the placenta m- 
size the vessels grow larger; the floating ends of free villi are fre- 
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The :Matare Placenta —Both the uterus and the placenta continue to 
enlarc? nich the grotvth of the fetus. At the third treek the placenta occupies 
one-fit eenth of the intemrd uterine surface, and by the end of the second 
ntonth its area is nearly one-third that of the uterus. By the fifth month it 
cotnprises one-half the total area, after xrluch there is a relative loss (Fig. 
214''* until at birth the ulacenta again covers not more than one-third of the 
greatly dilated u:e”ts (Fig. 217. A). During the first five months there is 
continued absolute grovrth both in area and in thickness, while in the las: 
five months the dianieter remains practically unchanged but the placenta 
thickens threefold to fourfold and gains a much sharper margin. Increase in 



^ cnisrav ironi the e.ongation of the chorionic villi. Increase 

trophoblastic activity and a splitting of the nnar- 

P-“^-ta spreads, but the precise method and details o: 
S acn growt n cot wc-3 tinderstocyd.- 

ttiskes a pronunent patch unon the interior of tne 
o’l th= - v- tsn the uterine surface and concave 
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o-r t^o Dia:e5 (Fis. 217. B). the chorion and the decidua basalis, bettveen which 
is the iabj-Tinth'of choriomc ^iili and_ intenillous spaces already discussed. 
0^' 'TOSS section the fresh placenta is dark red and spongj*. 

** The mature placenta shows various indications of degenerative chances, 
and some claim that at term the placenta is nearing the end of its funcrional 
capacity both becsatise of these alterations and because the trophoblast has 
lived out its normal life span.- The increasing occurrence of fibrinoid sub- 
stance in older specimens has been mentioned (p. 46S): its presence on ^li 
decre£ises their absorptive sun ace and when aggregated constitutes iraffe 
f’lmrd-s. Ftuvhermore. cysts occtir regularly in the chorionic tissue. J?fd 
iivard-^. caused by massive coagulation of blood in the intervillous spaces, 
also are cliaracTerisric. 

Physiology of the Placenta.— The blood of the mother and that of the 
fetus circulate in totally Indep'endent and separate channels (Fig, 2iSi, 
The relation of the chorionic ^illi and its vessel? to the maternal blood Y*hich 
bathes the villi is much like that of the blood vessels of the hand to the 
water in a tub vmen the arm is immersed. A more precise comparison is 
furnished by the iniestinal ^illi in contact vrith the fluid content of the gut 
catin* during digestion. In the case of both chorionic and intestinal villi 
there is no direct coniaci or mixture between the external fluid and the blood 
of the villi, but their only communication is through diffusive interchange. 

In the placenta the trophoblastic covering of the villus, the endothelram 


of its capillaries and (except for some special tliiimer regions)- tlie connective 
tissue stroma all intervene to sepanue the fetal and maternal blood streams 
(Fig. 216). Xutritive s-abstances (proteins, fats, and carbohydrates), in- 
organic salts, iron, and ox^'gen in solution pass from the mother s blood to the 
fetus, vhereas waste products of fetal metabolism are transferred in the re- 
verse direction. On the whole, these interchanges appear to be the result o: 
phirsicai dinusion."^ but there are indications of the placental tissue controlling 
tne passage of some fluid constituents in a secretory or special absorptive 
manner. For a long period the mother digests and prepares food for the em- 
biy'^o. supplies oxygen, excretes its wastes and controls the temp>erattire. 
Toward the end oi gestation the fetus begins to j>erfonn ^ital functions, such 
as the elaboration oi glandular secretions and the excretion of urine, in 


preparation tor the suddenly changed conditions at birth. 

The total absorbing surface of the chorion frond osum is calculated at 
70 square feet,'^- By comparison, the skin area of an ?.dult is less than one- 
fourth this amount but the respiratory area of the lungs of a newborn is some 
two or three tmes as great. The smaller absorbing surface and the sluggish 
drculation of the placenta are responsible for the very low oxvgen content 
of fetaJ^ blood: tins is balanced by the relatively large amotmr of blood in s 
letUir, itc? rapid circulation, and the low oxygen rcQuiiements due to bodily 
qmesoence and the non-necessiry of a fetus producing its own heat,^ Among 
acthines, on wMch there is as yet no complete agreement, 
should be menuoned the presence and possible local elaboration of honnones 

protdBS, fats, and 

carboh^ dmtes to be used for fetal nourishment. 

beginning of pregnancy the uterus enlarres to 
muscular coat inciease^ some 
lold, chiefly through individual enlargement of the smooth-muscle 
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tlie placenta which cause it to lifi and separate, whereupon the pull of the 
placenta progressively detaches the other deciduae (Fig. 222). The plane of 
separation of all these membranes lies usually in the spongj^ layer where there 
are only thin-walled partitions between the stretched glands (Figs. 210, A, 
and 217). Following the birth of the child there enters a second scries of 
uterine contractions, the 'aftei-pains/ Through them the placenta and its 
associated membranes (the ^after-birth^ arc forced out. This leaves the 
uterine surface rough, due to the uneven separation of the deciduae and the 
resulting adherence of shreds of spongiosa tissue together with ruptured 
uterine vessels. Contraction of the uterine muscles diminishes the size of 
the ruptured blood vessels and so prevents extensive hemorrhage. The 
restoration and repair of the uterus proceeds rapidly, and from the thin 
remnant of the spongy layer are regenerated the tunica propria, glands and 
surface epithelium. For several weeks there is a discharge (the ^locha') of 
fluid containing blood, shreds of slouglied tissue, and leukocjdcs. 
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tissue and, indeed, ho felt that the amnion may be rejrarded as a second line 
of defense'between mother and child, serving to protect the latter from sub- 
stances in the maternal circulation that may be deleterious to so delicate an 
organism. Taussig® holds that from the histopatholog}^ of the amnion and 
from these biochemical studies there can be no reasonable doubt that the 
source of the amniotic fluid is the amnion itself. It is probable that a slight 
admixture with fetal urine may occur shortly before or during labor, but this 
source oJ fluid is inconsideyabie and has fwncUoml significance. 

An irrelevant but important clinical point in connection ivith the liquor 
amnii is embodied in a recent observation of Oiordanengo,^ who investigated 
the action of this fluid in relation to the formation of po.stopcratii^c peritoneal 
adhesions. Fifteen cc. of liquor amnii was injected into the peritoneal cainty 
of rabbits. It was found that this fluid is not capal^lc of stimulating or pre- 
venting proteolysis in vitro nor of provoking in the peritoneum inflammator}* 
plastic reactions, but docs produce merely a hyperthermia and ]i 3 q)erleuko- 
cjdosis of a transitory nature. This rather refutes the common view that, 
in the performance of cesarean section, spilling of amniotic fluid into the ab- 
dominal cavity provokes subsequent peritoneal adhesion. 

Polyhydramnios, hydranmion or hydramnios is the condition in which an 
excessive quantity of liquor amnii collects within the membranes. IMinor 
degrees of hydramnion are fairty common but occasionally’^ huge accumula- 
tions of fluid occur, Kustner having observed fifteen liters and Schneider 
thirty liters, at the fifth and sixth month, respcctivcl 3 % 

The factors influencing the quantitative and qualitative production of 
liquor amnii are almost imloiown. As Taussig well say^s, there may be either 
an excessive production or an excessive retention of fluid. Careful examina- 
tion of the amniotic epithelium has disclosed no variation from the normal 
in the histology of the cells in cases of Iwdramnion. Sclimidt® believes that 
lessened absorption is a most important factor, the greater part of such ab- 
sorption taking place in the alimentaiy tract of the fetus after the liquor 
has been swallowed. In many^ cases of hyxlramnion there has existed an ab- 
sence of such absorption dtie to atresias of the upper alimentary’' tract. 

Etiology, The etiolo^^^ of hy^dramnion may' be briefly’’ considered under 
several groupings. The first great causative factor is deformity’’ of the Was. 
According to Hinselinann^ fetal deformities can be grouped into: (1) tho50 
having no influence upon the amount of amniotic fluid, as lydrocephalus; 
(2) those producing an excess of fluid, due either to increased transudation of 
ui or deficient swallowing and absorption, as anencephalus, atresia of 
esop etc., and (3) those associated with oligohyalramnious or scanty 
ui . e second etiologic cause is multiple pregnancy’’, especially' uniovular 
wim^ux one of which ova hydramnion is quite frequent. 

lUirci m etiologic significance is the occurrence of moderate degrees of 
y ramnmn in excessive^ large children and placentae. In one of the witers 
^ ^ weighing 10 pounds, 4 ounces was associated vith 3000 cc. of 


another prolific source of hy^'di'amnion, 
lere there is nn ^ 




where there is an associated edema. 
sunS? fvf; been regarded as causative but there seems little evidence I 

series the percentage of syphi^'® 
no greater than m other groups of pregnant women. 
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made to clotermino the nature of fucIi defonnity if proFont, Here the a-*ray 
is of prime importance and repeated roentgenological examination should 
undertaken, if nccossaiy to secure a clear understanding of tlic fetal contours. 

Bcck^® reports a higlily instruct ivo case wlieroin a woman in the twenty- 
ninth week of her third pregnancy (the pre\ious children both perfects 
normal, haring been bom at term) develo[)ed a large hydramnion, giving rise 
to prev^sure symptoms and obscuring tlio aiJSCuUation of tlie fetal heart and 
the appreciation of fetal inoveinents. j-Bny examination revealed a fete 
^^ith a relatively small head. Diagnosis of hemiemnia was made. Tiic mem- 
branes were niptured and an anonccphalic monster was delivered sponta- 
neously after the expulsion of about eight liters of ainniotic fluid. The patient 
was thus spared considerable suiTcring and delay and .«avc(l from the danger of 
continuing distention of the utenis. 

General treatment consists of rest in bed to avoid tmduc cardiac strain 
and careful search for possible toxic factors such as nephritis. Should the 
pressure S}Tnptoms become extreme, the excess fluid should lx* drained away 
by a trocar introd\iced through the cer\’ical (xmal. The %vitlulrawal should 
be slowly done to prevent too great fluctuation in the intra-abdominal pres- 
sure. Rigid asepsis must be practised. The evacuation is probably best 
accomplisb.ed with the patient in the knee-chest position to avoid prolapse 
of the cord and the too sudden descent of the head into the lower uterine 
segment. This procedure is usually followed by the onset of labor in a few 
hours, in wliich event preparation must Ix' made to combat possible post- 
partum hemorrhage which is all too common a sequel. 

The pn'sence of a monster as proved by the x-ray is an indication for 
immediate evacuation of the fluid and induction of labor at any period of 
pregnancy. 


Oligohydramnion.' -This term implie.s a deficiency or absence of ainniotic 
fluid and i- iar common than the excess prenoush' described. The liquor 
amnii may 1)0 n^presented by a few dnichins of thick, viscid, greenish or broivn- 
ish fluid, olren having an ofTcnsivc and somewliat characteristic odor. 

The etiology is shrouded in mystenu but it is suggested that urinan' 
deformities in the fetus are present in a large number of the cases. Thu 5 
Neumann^^ found such deformities to occur in 9 cases among a total of 40 . 

Oligohydramnion occurring early in pregnancy is attended by serious 
consequences to the fetus, by reason of adhesions forming between it and the 
amnion with which it lies in contact. Craniosclrisi.s, gastroschisis, spina 
1 da, and amputation of extremities, cun’aturcs, clubfoot and skin defects 
^a\c all been reported. When the diminution in fluid takes place late in 
prepianc3% the cfTcct upon the fetus is less marked but- still severe. Under 
suci circumstances, tlie fetus clciirly shows the cfTcct of long-continued 
pressure, and minor deformities arc usual. Especially cliaracteristic is th^ 

Amp m 1 ^ of the oIigoh3xlramnion, but which 

Aiilfeld believed to be causative. 

difficult unless the uterus, smaller than nonnal, mny he 
and through a thin, relaxed, abdominal wall as irregular in outline 

and coapted closely to the fetal body. 

as foSy characteristics of oligohydramnion 


1- Proportionately small size of pregnant uterus. 
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ai ibo odcos iboro aro broad pno^ociions of nbiin oxtonding ounvard 10 
o^iMng emd nearly normal villi, while 1 coward ibe center the structuro bo- 
co.aes ^o:ld ana^Ctonsdsis moro and moro of \iog:enor:itod shadows of villi 
tihrin, fmg:ments vV nncloi alono sug:costini:c tho xwiginal 
doopoT portions are distinctly x^ldcr, and 
t-xa^ap.o^ arc ensily showing devolopniiMn by poTiphoral involvontom 
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upon the villi with localized epithelial defects and is aided by the slowness of 
the blood stream in the maternal circulation. 

Paddock and Greer» feel that the small placental cysts present m prac- 
tically all placentae and having their origin in the decidual septa or so-called 
‘ ‘ decidual islands’ ’ are formed by action of trophoblastic cells on decidual tissue. 
They believe that these cysts are always associated with some degree of white 
infarction and are in all probability the cause of the white infarcts with which 
the}^ are associated. 

The types 2 and 3 of Siddall and Hartman while differing greatly in ap- 
pearance from the white infarcts just described, probably all represent dif- 
ferent phases of the same anatomical change. Probably they are formed by 
rapid coagulations of blood in layers against older degenerated areas, normal 
villi being pushed back as the masses increase in size. 

The infarcts of type 4 are probably examples of true infarct formation in 
the ordinary sense, being due to a disturbance of the fetal maternal circula- 
tion. 

The frequency of infarct formation is noteworthy, since in Siddall and 
Hartman series of 700 placentas there were 67.7 per cent presenting infarcts 
of some kind, measuring at least 5 mm. in diameter, and it is probable that 
many more showed these defects of microscopical dimensions. 

Thorns,^ who studied 58 placentas by injection, section and roentgen 
photographs, says that marginal white infarct formation is so common that 
it may be considered a normal phenomenon of the mature placenta. 

VUnical Significance of Placental Infarcts. — The older writers laid great 
stress upon the interference with fetal oxygenation which might be produced 
by extensive infarct formation and cases are recorded wherein the death of 
child in xiiero was presumably caused by such diminution in oxygenative 
surface (Fig. 227). 


In Thorns^ series, however, 17 per cent were found infarcted to a degree 
which actually interfered with the placental circulation. In one case 24 per 
cent of the placental circulation was thus arrested by the process, yet there 


was no evidence of maternal toxemia or ill effect upon the baby; and the con- 
clusion is identical with that of Siddall and Hartman from their much longer 
series. Furthermore, infarct formation seems to bear no relation to the growth 
and weight of the cliild as showm by several series of statistics. 

The writer has long felt that the tremendous factor of safety provided for 
by nature in all of her processes must and does apply to the placenta, and 
that all possible contingencies are so pro^dded for short of complete catas- 
trophic brcakdowm, as, for example, abruptio placenta. 

The Rclalionship of Infarctio7i and the Toxeyjiias of Pregna'ncy. — ^Here 
lies a fruitful ground for argument among obstetricians. Most text-books 
emphasize the relationship. For example DeLee^^ says that infarcts cannot 
be diagnosed clinically but their existence can be expected in cases of neph- 
n IS, icart disease, syphilis, endometritis and when they were present in 
previous pregiiancies. In Siddall and Hartmanns series there was some in- 
Min^ -li V and number of the infarcts in toxic cases, but these authors 
rnf ?n\ ^ incidcnce is a consequence of the toxemia 

ihp ^ I results from an interAullous stasis following upon 

the mom marked changes in the uterine vessels. 

in Ihoms^ small series there was no definite relationship and as this 
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occupy the center of an infarct, are filled with gummy fluid and according to 
J. W. Williams were mistaken by the older writers for abscesses. 

Placental cysts have been carefully studied by Paddock and Greer'** 
and these observers describe a typical microscopical portion as follows: 

“Projecting into or surrounded by the villous tissue of the placenta is 
seen an area of tissue markedly different in appearance. Separating this 
area from the surrounding villi is a pink staining band of canalized fibrin, 
identical with the Nitabuch’s fibrin layer at the junction between the fetal 
and maternal tissue. This fibrin layer may extend outward and surround 
adjacent villi and decidual tissue with the concurrent picture of white in- 
farction (Fig. 228). 



L, - 

_ Fig. 22s. Cross section throngh the placenta showing a large cystic structure filled 
With gelatinous niaterial and well circumscribed. Lower surface, fetal surface j maternal 
surface above. Lnlargcd one and a half times. (Courtesy of Drs. McNalley and Dieck- 
mann.) 


Internal to the outer fibrinous band is usually a thicker layer of de- 
generating tissue, to be identified in most cases as degenerative decidual 
material. 

Internal to this decidual tissue and invading it is found another type of 
deep staining, epithelioid in appearance, and apparently of tro- 
pio as 10 origin.^ This type is probably identical with Langhans’ cells. 
Ihe cystic cavity is filled with the material before described, which from its 
staining properties seems to be true colloid. These cells are apparently quite 
whenever they appear, there is adjacent tissue destruc- 
tion. It appears that these cells start at some region in the decidual septa, 





bsving no tendency to reproduce themselves or to 

Picrerdcl r:;r:ors.-Th&se growths seem to have little 

th=“-i sf^-i P^^nancy in the mother. Amomr 

-ol coH^tea by itduall, the obstemcti Mstory was about as usual 
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Changes in Cervix. — The cervix increases in size during pregnancy as a 
result of hypertrophy of the muscle fibers, just as does the body of the uterus. 
There is an early edema and loosening of the connective tissue, which causes 
the softening of the cervix. As a result of the activity of the cervical glands, 
there is a marked amount of mucus produced which first appears in the canal, 
causing complete stenosis. Williams states that prior to 1927, the only 
marked change in the cervix that was usually mentioned was the softening. 
He also states that the cervical mucosa undergoes such marked proliferation 
that at the end of pregnancy it occupies half of the entire cervix instead of a 
small fraction as at other times. A honeycomb-like structure develops, the 
meshes of which are filled with tenacious mucus. 

Braxton-Hicks Sign. — Intermittent contractions of the uterus were first 
described by Braxton-Hicks in 1872. Williams remarks that although all 
these contractions are quite characteristic and more readily elicited during 
pregnancy, it has been shown by Sun, in his clinic, that the human uterus, 
whether pregnant or not, is constantly undergoing contractions. These 
movements have also been observed in cases of hematometria as well as in 
cases of soft myomata of the uterus. Contractions occur at very irregular 
intervals, the frequency varying with the individual case. Sometimes they 
occur only once in a few days and at others they can become so marked that 
they simulate the contractions of early labor. In some multiparae, the con- 
tractions are very frequent and quite marked, so that they become more or 
less annoying to the patient and make her rather uneasy as regards whether 
she actually is in labor or not. In some multiparae these contractions be- 
come so marked that they cause the patient a considerable amount of dis- 
comfort during the latter months of pregnancy. 

Fetal Heart Beat. — From the fetus, one hears the heart beat (fetal pulse). 
Bumm tells us that M. Major, a surgeon of Geneva, first emphasized this 
as an unmistakable sign in 1818. Independently, Lejuneau de Kergeradek, 
through a contribution at the Academie de Medecin in 1822, also reported 
the importance of the fetal heart beat as a positive sign of pregnancy. 

At about sixteen to twenty weeks, the fetal heart beat can be heard 
through the abdominal wall as a simple systolic tone, and later as a double 
tone similar to the tone of the adult heart. Experienced observers, as Sarwey 
has shown, with repeated examinations have demonstrated the sounds as 
early as the twelfth week. The frequency of the fetal heart beat is between 
120 and 160, with an average of about 140 per minute. It rises with the 
movements of the fetus and drops during the uterine contractions. Like all 
phenomena of sound, the heart sounds are transmitted better through the 
tissues than through fluid. Therefore, the heart sounds are heard best 
where the fetus lies closest to the uterine wall. At such places where there is 
a layer of amniotic fluid between the fetus and the uterine wall, the sounds 
are only heard weakly and if the amount of amniotic fluid is considerable 
and surrounds the fetus on all sides, it may hinder the perception of the fetal 
sounds entirely. In certain areas the intensity of the tone increases with the 
nearness of the fetal heart; accordingly, one may determine the place where 
the fetal heart sound is heard loudest for all fetal attitudes. With the typical 
flexion of the fetal body, the back approaches the uterine wall more closely. 
The heart sounds are heard through the back of the fetus, but they are heard 
loudest through the anterior portion of the chest because of the close proxim- 
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far as known are never primarj’" but originate as metastases from a remote 

primarj^ tumor focus. ,.,1 .j j x 

Senge-® described a carcinoma of the placenta which he considered to be 
a metastasis from a carcinoma of the stomach. Several similar cases have, 
been recorded. 

Walz^ reported multiple tumors of the placenta, typical of myxosarcoma 
and which he regarded as metastases from a similar tumor in the leg, which 
had originated during pregnancy. In this connection Williams^ remarks 
that the obsers’^ations are of great interest in that they forcibl 3 ^ illustrate 
the connections of the intenillous spaces with the general maternal circula- 
tion. 

Inflammation of the Placenta. — Acute inflammation of the placenta is 
occasionally noted but is never primary, being due to an extension from the 
decidua, resulting from an exacerbation of a preexisting chronic gonorrhea 
or from an acute infection due to the entrance of pyogenic bacteria into the 
oval sac. Such inflammatory^ change almost always accompanies general 
uterine sepsis or is a result of prolonged labor or, frequently, of premature 
rupture of the membranes. 

Yerj^ rarely abscesses are found in the placenta, following prepartum in- 
fection. 

Tuberculosis of the Placenta. — For a detailed discussion of obstetrical 
tuberculosis, the reader is referred to Chapter XXIX. 

Placental tuberculosis offers great difficulty in demonstration, for neither 
microscopical nor histologic changes need be present even though the tu- 
bercle bacilli may be numerous. 

According to Norris^ tuberculosis apparently exerts no influence upon the 
size of the organ, nearly aU of the described specimens being of average size 
and weight. YTien massive lesions do occur they^^ are usually^ found as yel- 
lowish, soft, caseous areas, at the base of the placenta, near the insertion of 
the cord. The maternal and fetal surfaces are often rougher than usual, and 
occasionally^ small tubercles may^ he present. The cord is generally^' normal. 

Warthin^ di\ddes placental tuberculosis into five groups: (1) decidual; 
(2) intendllous; (3) intra\iUous; (4) intravascular chorionic, and (5) chorio- 
amniotic. 


Decidual and Intervillous Tuberculosis , — The first is the most common 
and is most frequent ty found in full-term placentae. The second or inter- 
villous variety^ is also frequent. According to Warthin, there are, throughout 
the intenillous spaces, small round, deeply^ staining areas composed of firmty 
granular or hy^aline substances, containing lyunphocyries and polyunorpho- 
nu clear leukocyd:es in varying stages of disintegration. The majority of 
these areas are about pin-head size or somewhat smaller and in general re- 
semble the hy^aline tlirombi of the decidual vessels. Varying numbers of 
tubercle bacilli are present, some in the thrombi as well as a few in the inter- 
\Tllous blood spaces. In some instances epithelioid cells and tyTical Langhans' 
giant cells are present, extending from the stroma of the ^illus into the thrombi. 
^ ^ common, but quite frequently 

1 present in the stroma of villi where symcyiium is 

intm-iUous thrombi. The lesions present all the 

from thp 1 'i- ^ giant cells may be present in various stages 

rom the firet localized necrosis to advanced caseation. Warthin remarks 
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Occcszonallv hen:orrhage5 take place in the decidual septa bet^reen the 
cn'v:e«io^ and also in infarcts both red and white. DeLec- gives the^ causes 
r.^ ia cental hemorrhaae as acute and chronic congestion, increased blood 
-i-vicure ‘=^acnation of the venous blood current, disease of the ^dlli. or ot the 
d-ddual blood vessels, the blood changes incident to nephritis, toxemia, 
hemorrhadc diathesis and syphilis, physical or mental shock and local in- 
Xhe writer is inclined to place s%*pnilis nrst on tue list fFig. 23o^* 
Clinicallv. nlacental bemorrhanes are of great imponance. If they de- 
veljt) ea.rlv"in nremancy. abonion is the rale, while if the hemorrhage be 
no: kiScientlv ma^ve to cause this result, arrest of fetal development may 
take nlace with resultant monster formation. 

Later in nregnancjr massive serotinal hemorrhages are the &st phase of 
abruptio nlacenta. and should the bleeding be between the cotyledons or 
in the subehoiial decidua, serious results to the child may be anticipated, as 
from hvt^o-oxygenation and insuScient nutrition. 

An exiraordinarr case o: rapture of a varicosity in the placenta, causina 
the death of the fetus, is reported by Lefiv- In this case the patient was 
rroceeiing normally with a multiparous labor when she suddenh* experienced 
a mash of bioed fn^m the vagina, after winch the fetal heart sounds and move- 
ntents disappeared. The woman cave no evidence of blood less, there were 
no signs o: placenta prae^■ia or abraptio placentae and labor terminated 
sp jntaneanslj' trith the delivers o: a dead fetus. On close examination of the 
phioenta and injection of the umbilical vein with water, a rupture was dis- 
closed in a vein on the fetal surface, 3 cm. from the periphery of the placenta 
and about 2 mnt. m dianteter Pig. 23*3, . The bleeding was entirely fetal., 
there being no maternal bIcod loss. 

Len quotes Rannenberg as reporting the only similar case in the litem- 
rare. Amer. -Jour. Obstet.. 31. xvii, 11.^^ 

jidema or the Placentm — ^Huge edema sometimes occurs in the placenta,, 
anu ts m most instances associated with hydrops universalis fetus. The 
wrtter .vcnumann^ cohected 3S cases of this coiidition antong which the 
poEcenta was described in .35, 3Q of these revealing massive edema. In Opitz'"^^ 
case tne pmcenta weighed 22S0 Gm. The condition is usuallv present in 
women wno nave snown the existence of some form of gestational toxemia, 
or in wnom tne presence o: such tome factor is suspected but cannot be 
irypniiis IS rarely causative. On examination such placentae 
snow great^euema with some deneneration of the s^mct-uial cells. The 
. iacaomt^a. there is separation of the connective tissue by edema and 

"7^ swollen, their nuclei pale and in inan%' instances 

^ occurs early ip pregnancy, abortion promptly 

' ^-otna gestation continue, the child usually suffers from general 

iOrmi^me dystocia may result from this cause. 

^ Piacenta, calcareous dei>osits or Sat plaoues 

me irequen^y lopna on the maternal sunace of the placenta. ThevVim 

caldum phosphate, and magnesium phos- 
in the upper layers of the deddua serorina. es- 


of the wIIH. heb: 


Gt i ^e^cho.iiig vUii, and are due to the calcareous degeneration 
nhas?" ^ ^ ^^ogQus to infarcts. They are nrobablv a 

^ oi t^e pmcenta and have no clinical sisniScance. there 
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but ovulation may occur rather late, between the fifteenth and the thirtieth 
day. 

Newell and Allen recently devised a method of recovering the extruded 
ovum from the tube, studying the question of polar body formation and also 
the condition of the corpus luteum. They felt from the condition of the ovum 
and the character of the corpus luteum, which were removed at operation, 
that ovulation takes place on the fourteenth day of the cycle. In reviewing 
this subject, Kehrer believes that the physiologic period is about a week and 
that the fifteenth day of the cycle may be considered the most frequent. 
He also calls attention to the fact that in a twenty-one-day cycle, the average 
time for ovulation is about the tenth to the twelfth day after the first day of 
menstruation. 

(5) The time it takes the extruded ovum to reach the fallopian tube is 
not definitely known. It is, however, dependent on two functions of the tube, 
first the action of the cilia and second the peristalic waves. Obviously, the 
ovum will travel faster through the wider ampulla than through the narrow 
isthmus. This has been demonstrated in animals. It has been well estab- 
lished in animals that the ovum gets into the tube shortly after expulsion, 
in guinea-pigs in less than twenty-four hours, in most species from two to 
three days. In dogs it has been shown about as long as ten days. Grosser 
and Huge feel that the human egg can live m the tube several days and still 
become impregnated. From the study of Newell and Allen, five ova were 
recovered in the tube between the twelfth and fifteenth days. Three showed 
formation of the first polar body, and one definite formation of the second 
polar body. The finding of so-called cell balls in the tube after this length of 
time would indicate that tubal ova probably degenerate by the twenty-first 
day of the menstrual cycle and are probably incapable of being fertilized in 
most instances after that time. 

(c) For the discussion of the duration of pregnancy, information con- 
cerning the migration time and the life period of the spermatozoa is of im- 
portance. The spermatozoa in the vagina in physiologic conditions are sub- 
ject to a more or less acid reaction, and then in the cervical canal they must 
make their way through the rather thick alkaline secretion. With the head 
pointed toward the tubes they reach the tube and must travel against the 
movements of the cilia. E.xperimentally, in dogs, Haussmaim found sperma- 
tozoa in the tubes one hour after intercourse. In humans they can be readily 
demonstrated in the tubes in twenty-four to thirty-six hours. That would 
be the least possible time between intercourse and impregnation. The dura- 
tion of life of the spermatozoa indicates that they have more vitality than the 
ovum. 

Hoehne and Behne have established the fact that the movements of the 
spermatozoa are lost after one hour in the vagina, which has a markedly acid 
reaction, whereas in cases where the vaginal secretion is only slightly acid, 
they have been found as long as two days afterward. The duration of life 
of the spermatozoa in the tube has been rather clearly demonstrated in ani- 
mals. Bischoff found spermatozoa in dogs from eight to ten days, Hensen 
in rabbits from four to six days. Hirshfeld, at autopsy, found them alive 
one to two days after intercourse. According to Hoehne and Behne, three 
days is the lifetime of the spermatozoa in the tube. By special technic, 
Niirenberger found living spermatozoa in the tube fourteen to fifteen days 
VOL. I — 43 
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nroces^es by which this is accomplished. Immediately follomng the birth 
of the\ead and before the body of the child has been extruded, the uterus 
contracts powerfully iidth the exception of the placental site. After the ex- 
pulsion of the fetal body this contraction is much increased until the entire 
musculature is retracted and much thickened, its cavity being almost com- 
pletely obliterated. The organ is then practically a solid mass of mu.sclc, 
in close application to the placenta which remains attached, but which owing 
to the diminution in its area of attachment has become much thicker than at 
the onset of labor. 

As the uterine contraction and retraction continue a point is finally reached 
where the inelastic placenta can no longer accommodate itself to the reduced 
area of the placental site and it is accordingly peeled or squeezed off the uterine 
wall. This separation takes place within the decidua spongiosa, where lie 


Fig. 239. ^Placenta accreta. Villus penetrating muscle. (Polak and Phelan in Surg., 
Gj-n., and Obst., Februarj', 1924.) 



the delicate trabeculae and the most dilated vessels. Following tins rupture 
of the spong}' laj'er there rapidty forms a retroplacental hematoma, the pres- 
sure of which further accelerates placental detachment. 

separation takes place in the spongj^ layer of the decidua basalis so 
that after expulsion there is a la 3 ’^er of the decidua basalis adherent to the 

placetaa, while a portion of this structure remains attached to the uterine 
wall (Figs. 239, 240). 


If the foregoing mechanism be assumed to be correct it will be scon tha 
e presence of a decidua basalis is absolutelj' necessaiy to normal placenti 
tKlS-' P^'^'^enta accreta, where there is no such decidua present an 
!tnSnre ‘fn ^'^^h it One continuor 

cannot senarri/^t, d cleavage can be demonstrated, the placent 
waU. Furthermnrp ' remains as an integral portion of the uterin 
, in the absence of decidua, the chorionic ^dlli erod 
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rmiv be inferred rrben the placenta has been retained in the uterus for more 
Ihan t!ro hours following the deliver}- of the child, vrithout uterine bleeding, 
descent of the cord or the rise of the globular fundus uteri 
~ Differentiation of simple adhesion from accreta can only be made after 
manual intra-uterine exploration as described above. 

Promoi-k . — ^The mortalit}* of placenta accreta is difncult to estimate be- 
cause of the imperiection of records and the rarity of the condition. Polak 
reported 4 cases of his orvn, 3 dj-ing from hemorrhage, or sepsis after attempts 
at manual removal, vhile the fourth patient recovered after hysterectomy. 

Both Xathanson and Feiner's patients recovered, the treatment haring 
been early h}-Hterectomy. Before these ca.=es vrere reported, Polak con- 
sidered thzt liis OTvn case and one of Greifswald vere the onl%' recoveries in 
the literature. The cause of death is either hemorrhage or sepsis or both. 
If manual removal is attempted and portions of placenta tom off, the bleed- 
ina is tisuaUv so severe as to necessitate abandonment of the attempts at 



removal, and uterine packing, v.'hich often fails to control the hemorrhage. 
In addition, ovring to the great thinning of the uterine vrall, perforation may 
residt, vith intra-abdominal bleeding as a sequel. 

fcepsLs, of course, is always to be dreaded and is usuaHj' associated with 
hemorrhage in enecting the literal termination of these cases. 

Trmlraenf. ^From the foregoing description a definite management of 
unexpelled placenta may be formulated. Whenever the placenta remains 
UBK^Ued for two hours, in the absence of uterine bleeding and descent 
oi the corc^ the delay should be riewed with suspicion and no attempt at 
should be made. Aseptic manual exploration of the uterine 
^u^t ™ anesthesia should be made in these cases and a line of cleavage 

clea-iage be demonstrated, simple adhesion is the causative 
and PxSl / ^ Uterine attachment 

at onc»^ aband'^ ^ cleavage, attempts at manual removal should 
once be abandoned and the patient immediately subjected to abdominal 



504 


OBSTETniCS AND GYNECOLOGY 


surface or, particularly, if torn blood vessels are found at the margin of the 
membrane, this anomaly must be considered and manual exploration of the 
uterus must be performed in order to remove it. 

Placenta circumvallata is a condition in ^vhich there is a more or less com- 
plete circular ring upon the fetal surface of the placenta at vaiying distances 
from its margin. The ring, about. 1 cm. in width, is slightly elevated upon the 
general surface of the placenta, and usually presents a white or yellowish 
appearance. Usually the ring lies somewhat eccentrically and di\ ides the 
fetal surface of the placenta into two distinct icgions, the central portion 
bounded by the internal margin of the ring, and a peripheral zone outside 
the ring. The central area is that of a normal placenta containing the at- 
tachment of the cord and the large fetal vessels, which latter are always 
absent from the peripheral portion of the placenta, their terminal branches 



Fig. 243. — Placenta circiunvallnta. (Author’s case, Kensington Hospital for Women, 

Philadelphia.) 


turning directly downward into the substance of the organ before reaching 
the edge of the ring (Fig. 243). 

The mode of origin of placenta circumvallata lias given rise to a large 
literature, there being many theories regarding it. The wliole matter lias 
been ver^'' well reviewed by Williams,*^ who surveyed the literature and came 
to the conclusion that the essence of the abnormality lies in the restricted 
area of the chorionic plate, the folding of the membrane and the presence of 
a layer of decidua upon the extrachorionic portion of the fetal surface of the 
placenta. ^ This striking anatomical anomaly has no clinical significance 
except in its occasional association with widespread placental infarction. 


DISEASES OF THE UMBILICAL CORD 

V^ation in Length of the Cord. — The average length of the umbilical 
S^ven by Naegele**® as from 34 to 48 cm. while Lariot"^* gives from 50 
^ 00 cm. as the normal length. Von Winckel says that the cord is approxi- 
maMy as long as the fetus or about 50 cm. in a mature child. 

ery marked variations in length may occur, a cord of 198 cm. having 
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cord insertion, finding 73 per cent eccentric, 18 per cent central and^ / 
per cent marginal, and adds that these variations possess no clinical sig- 

nifics-HCC 

Velamentous Insertion.— Occasionally the vessels of the umbilical cord 
separate at varjdng distances from the placenta and reach their placental 
termini by taking their course between the amnion and chorion, or are en- 
veloped in a fold of the former tissue. This condition, termed imcrlio reh- 
menlosa, has been estimated by various observ'crs as_ occurring in from 0.4 
to 0.9 per cent of all cases. Williams found it in 1.25 per cent of the series 
described above. The condition is much more frequently obseia-ed in 
multiple than in single cases, ■Miranoff-'® giving the occurrence as 5 per cent 
in 

The genesis of this anomaty has given rise to mucli speculation. The thcon' 
of Franque^^ is now generally accepted, that is, that the abdominal pedicle 
ordinarily extends to the fetus from the most vascular portion of the cliorion, 
usually that in contact \dth the decidua basalis, and hence the cord becomes 
inserted into the placenta. Sometimes, however, in early pre^ancy the most 
vascular portion of the ovum may be in the decidua capsularis, in which case 
the abdominal pedicle takes its origin from this tissue. As pregnane}’ ad- 
vances, however, the decidua basalis eventually becomes the most vavSCiilar 
area and while the abdominal pedicle retains its original position, the vessels 
extend from its maternal end to the placental margin. 

A'elamentous insertion of the cord is of some clinical iinporiance, several 
cases of fetal death from nipture of such cords being recorded. Kosmak"*" 
reports a typical case in wliich free vagina bleeding occurred at term, with 
loss of fetal movements and heart tones. On cesarean section (performed in 


the belief that abruptio placentae was present), there was found a velamentous 
insertion of the cord uith rupture of its vessels and consequent fetal death. 
The diagnosis of this condition is naturally verj^ difficult but its presence 
may be suspected when moderate bleeding occurs during the fii-st stage of 
labor, with no evidence of placenta prae\ia or abruptio placentae. Abso- 
lute diagnosis is possible only when the pulsating cord vessels (vasa praeria) 
are palpable uithin the cerAix, over the bulging membranes. Should the 
anomaly be suspected, prompt deliver}" by the most available method is the 
only treatment. 

Torsion of the Cord. — The cord may become more or less twisted as a 
result of fetal movements. The condition is found frequently in aborted 
fetuses but is uncommon in the mature infant. 


The twisting is sometimes marked, 380 turns being noted in a case of 
Schauta’s, such extreme torsion being ob\iously incompatible A\itb fetal 
life. T\Tien a twisted cord is found in the presence of a dead fetus, it is gener-. 
aUy impossible to determine w’hether the torsion caused fetal death or wiiethcr 
the twistmg occurred during the active movements of the fetal death agony, 
or, indeed, w’hether the twisting occurred after the death of the child. This 
subject has been carefully studied by Browme^^ w'ho quotes Dohm as having 
collected 8o cases of fetal death from this cause. 

A certein degree of torsion is ph3-'siologic, the vein being twisted about the 

“ tliin cords, with little 

to intprfpr ^ ^ ’Ik torsion readilj' become so marked as 

to mterfere with the fetal blood supply and, indeed, to cause death from as- 
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Solid Tumors of the Cord.— Tliis excessively rare condition lias only been 
reported eight times in the literature and according to Browne« no case has 
been published since 1891. 

Of these eight tumors throe proved to be telangiectatic mj’xosarcoma, 
two were teratomatous in origin, one a mjocangioma, and in two liistologic 
investigations were not carried out. 

Varices of the Cord.— This rare tumor of the cord has been described 
five times in the literature, according to the exhaustive article of Adair.’’ 
These vascular tumors, though rare, are of clinical importance because of 
the grave danger to the fetus, who.se life is dependent upon the integrity of 
the tumor wall, which may or may not rupture as pregnancy proceeds. 

The varices differ in size, the smallest one reported being the size of a 
hazelnut while the largest was some 12 cm. in diameter, and among the five 


Thfnncr <\rvA in vai'ia. 



I 

Fig. 245. — Shows primarj^ pocket of varix lined with deposits of fibrin. This also 
shows the venous openings into the varL\ cavity. (Adair and McDonald in Amer. Jour, 
of Obst. and Gyn., June, 1929, published by C. V. Mosby Co.) 


reported cases three types of varix may be differentiated, three being of the 
thin-walled type with a relatively large cavity, one a small tumor with 
thickened walls and one a simple dilatation of the umbilical vein as it entered 
the umbilicus. Four of the five infants were stillborn (Figs. 244, 245). 

Edema of the Cord. — ^Edema is rarel 3 ^ present uith a living infant in good 
condition, but is common in certain fetal diseases, notabty general edema, as 
reported by the ivriter, and it is also often found with dead and macerated 
fetuses. Sometimes an undue increase in the amount of the jellj’* of Wharton 
present in the cord produces an erroneous impression of edema. The con- 
fetd^rop^^ clinical significance, except as a part of a general 

^animation of the Cord.— Inflammatory lesions of the cord, exclusive 
ot tnose ot syphihtic origin, are rarely met with as long as the child is alive 
but are reasonably common after its birth. In most instances, the cord be- 
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being marked by the dimples over the posterior superior spines of the ilia. 
The lower angle is indicated by the groove at the base of the spine. The 
posterior limb of the caUpers should be placed near the apex of the rhomboid. 
It is wise to take this measurement twice in order to avoid any possible error. 
T his diameter may be measured with the woman standing erect, or while she 
lies upon her side. 

Baudelocque believed that by deducting 8 to 8.5 cm. from this diameter 
the length of the true conjugate could be obtained. Observations by many 
workers have since shown that this is untrue and that the relationship be- 
tween these two diameters is not sufficiently constant to enable one to rely 
upon it for an accm-ate estimate of the real length of the true conjugate. 



Fig. 349. — Relationship of the external conjugate or Baudelocque’s diameter to the true 

conjugate. (Stoeckel.) 

As a rule, however, when the external conjugate is normal in length, 20 
to 21 cm., the true conjugate will also be found of normal length. Williams 
remarks that when the external conjugate measures between 18 and 19 cm. 
about one half of the cases will be found to have an internal conjugate of less 
than normal length, and that when the external conjugate is less than 17 
cm. contraction is almost always present. 

It is well to remember that normally the interspinous diameter is 2.5 to 
3 cm. less than the intercristous diameter. When all external measurements 
are less than normal, but this relationship is preserved, the pelvis is probably 
a generally contracted one. When this difference between the two is altered, 
and the two diameters tend to become of equal length, one may be reasonably 
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The portion of the osseous S 3 ^tein, nside from the pel\TS, which is of great* 
Gst importance to the obstetrician is the skull, and tliis will be considered 
in some detail. The bones of the cranial vault mostly develop from the con- 
nective tissue capsule wliich covers the brain superiorly, lateraUy, anteriorly, 
and posteriorly. The bones at the base of the skull develop mainly from 


The fetal skull consists of bones and their component parts wliich grad- 
ually become fused before and after birth. 

The os occipitale is made up of five parts, each vuth distinct centers. 
They are the pars basilaris, the two partes laterales and an upper and loiver 
segment of the squama occipitalis. The ossification centere appear here 
about the tenth, eighth, and ninth weelcs, respectively. 

The os parietale of cither side is membranous in origin and an upper and 
a lower center appears in each about the end of the second month. Each os 
temporale develops from tliree bones which are pereistent at birth, the squama 
temporah's, the pai-s tjmipanici and the pare petrosa, the latter alone being of 
cartilaginous origin. Ossification centei-s appear in these different portions 
during the second, tim'd, and fifth months respectively. The os front.ale of 
either side is of membranous origin. Ossification takes place from a primal)- 
center which first appeare toward the end of the second month. There arc 
additional accessory centere which unite vrith the main centers. The two 
frontal bones are united at birth. 

The details of the ossification of the os sphenoidale, os ethmoidale, os 
lacrimale, and the othere maldng up the cranium and face are not of especial 
obstetrical interest. 

The sutures and fontanels are of great importance not only because they 
increase elasticity of the head and permit easier molding but because they 
are valuable in the diagnosis of the position of the fetal head in the birth 
canal. At bu-th they pereist as uuossified portions of the membranous 
skull capsule. The fonticuli are six in number, two are single and two arc 
pahed. The unpaired ones are fonticulus frontahs (major) and the fon- 
ticulus occipitalis (minor'); the paired ones are the fonticulus sphenoidalis 
and the fonticulus mastoidcus. 


There are many more sutures than fontanels, some of wliich are of little 
o stetrical hnportance. hlost, but not all of them, communicate with some 
one of the fonticuli. Their names follow’ and if the nomenclature is not 
descriptive, a brief statement is gir-en as to their location: (1) The sutimi 
p.nnetomastoidea; (2) sutura occipitomastoidea; (3) sutm-a lambdoidea, be- 
ween le squama occipitalis and the two parietal bones; (4) sutura mendosa, 
^stw’Gen the portions of the squama occipitalis; (5) sutura 
between the two parietal bones; (6) siitma pariet.*, 
of ono’L. of fotal skulls in about the midporfion 

sutiiro enn ^ ^ P‘™6tal boncs communicating with the sagittal suture; (7) 
bone-' <R\ which lies around the squamous portion of the temporal 

(9) sutiivT f oo^o^^bs, Ijing betw'een the frontal and parietal boncsi 
The namp=; occupying the space betw’een the tw’O frontal bones- 

The fioi siihirn cl are practically descriptive of their location: 

sphenofrontalis- c?o\^“'^P‘'*”otalis; (11) sutura sphenosquamosa ; ( 12 ) sutura 
(15) sutura frootnJ ®Pbenozygomatica ; (14) sutm-a nasofront.aIiSi 

aon ans; (16) sutura nasomaxillaris; (17) sutura zyS®" 
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According to Scnminon and Calkins, the largest circumference is the mento- 
lambda wliich measures, on the avcraj:e, 37.14, 

The presence of certain ossification centers may assist in the diagnosis 
of maturity. No ossification centers Jirc present in the carpus at the time of 
birth as a rule, though probably a center may l)e found in the os magnum or 
the unciform in about 15 per cent of newborn infants. Ossification occurs 
somewhat earlier in the tarsus and one or more centers may l>e found in about 
4 per cent during the ninth fetal month, in about 27 per cent during the 
tenth fetal month, and in ncarl}^ 61 per cent at birth. The centers at the knee 
joint give valuable information as to fetal age. Tlie ceiUer for the inferior 
femoral epiphysis is not pro.scnt before the eightli fetal month and appears 
in only about 5 per cent during this month; it is present during the ninth 
month in about 32 per cent, during the tenth fetal month in S4 pcT cent, and 
at birth and in the first postnatal week in 05 per cent. The superior tibial 
epiphyseal center is seen in onh' G per cent of fetuses during the ntnlh fetal 
month, in 41 per cent during the tentli fetal month, and occurs in 77 per cent 
of infants at term. 

The placenta in reality consists of both maternal and fetal tissue.*^; the 
former are derived from the endometrium which becomes modified to form 
the decidua in which the nulrilivo vascular channels of the mother lie. 
Columns and areas of decidua are spread over and through tlie placenta to 
inierdigitate with the numerous villous processes which are derived from the 
embryonic trophoblastic cells and which are filled with fetal blood and tissue 
fluids. Not only must the fetus receive its nourishment- through thc.^e colls 
but all the excretoiy products must be eliminated, except possibly a small 
amount of urine which may be excreted into the amniotic fluid and some 
products which may be stored up in the intestinal tract. 

The passage of water through the placenta in cither direction is closely 
associated with the maintenance of mineral balance between the fetal and 
maternal fluids. The maternal fluids containing nutritive materials in solu- 
tion can pass freely through the placenta to the fetus and the fetal fluids laden 

IcctronTFe£aS°‘'““'“ 

tommuE'S °f “'“'S'*"'" U'rouBi' W>» Placcnla is important. T1.C 
transmission of glucose has been studied considerably and the prevailing 
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freauently sees p^e^^able fetuses make movements of the rcspiratori' muscles. 
It is not definitely known that rospiratorj' movements occur in utero but it 
is commonly assumed that they do; just what sensorj', chemical or other 
stimulus excites the respiratory center at birth is not known. Wc can 
demonstrate respiratory movements before the head is born m breech ex- 
tractions and versions'. Aspiration of fluid and meconium occurs before 
delivery, as is sometimes seen in stillborn infants. The respiratorj' rc.sponse 
probably results from some alteration in circulation. Wo know that rc.spi- 
ratory action can be stimulated by various mechanical, thermic, and other 
peripheral excitants. 

AVe know ver}^ little about the workings of the central and peripheral 
nervous system or about the sjnnpatlictic nervous system, except that cer- 
tain functions arc performed prior to birth and that tlie.se processes are car- 
ried on after birth. The gastro-intestinal tract performs no functions except 
possibly those already indicated but the structures are ready to act in accord- 
ance with the demands of extra-uterine life, even before the fetus reaches 
maturity, although they perform rather imperfectly if the fetus is immature. 
The skin and its appendages act, and large amounts of sebaceous ■vernix 
are at times produced. 

There are some muscular actions such as those of sucking, deglutition, 
contractions of the bladder, etc. Wc arc very certain of the movements of 
the skeletal muscles, which take place from early prcgnanci' und continue 
with increasing vigor throughout gestation. 

After the fetus has once attained its form in the third month of pregnancy 
the main change is one of growth. This is not proportional for all parts of 
the body but it is a continuous process throughout, fetal life. 

The fetus grows and develops regularly and its size and appearance are 
a fairly accurate gauge as to its probable age. 
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number of the month up fo .and including the 

cive tte Mlmvfn J f by five through the tenth month. Sc-ammon and Calkins 

give tue following formula for determining C. H. Icngtli 

• 1 ■ u T . ^ L = 2S Vt - 0.74 - 35 

in nhich L = the C. H. length and T = lunar month. 


522 


OBSTETRICS AND GYNECOLOGY 


falsehood. Even now the great subject of antenatal pathology is assumed 
by many medical men to be limited to teratology— a grievous error. It must 
be remembered that the child is by no means a little man, that physiologic 
processes, both normal and pathologic, differ greatly in the infant and the 
adult and that the manifestations of disease vary within wide limits in the 
developmental and mature epochs of life. The entire period of intra-uterine 
life, forty weeks, represents a trifle more than 1 per cent of man s terrestrial 
career, if the classic expectation of life, three score and ten years, be taken as 
a basis; but if the relation between prenatal and postnatal life be measured 
by events rather than by time alone, the prenatal period is seen to te crowded 
with morphological cliangcs and developments, compared to which all the 
physical phenomena which may occur during the entire passage of extra- 
uterine life are but trifles. 

If wc consider that within the short space of forty weeks the micro- 
scopical ovum united to the equally microscopical spennatoxoon, grows into 
an organism 7 or more pounds in weight, with all of its man 3 ’' viscera and 
systems of viscera completely organized to maintain life, and, further, that 
in this period arc laid down the potentialities for the indefinite continuation 
of the species, the relative importance of antenatal life will readily be under- 
stood. 

Between the intra-utorine existence of the fetus and postnatal life there 
lies the mechanism of parturition, and the twelve hours more or less which 
the fetus spends in traversing the birth canal has boon well said to be the most 
momentous epoch in the life of the individual and the one most fraught with 
dangers and accidents, any one of which may cntirel}’' change the subsequent 
course of his life. 

It is the grouped study of these phenomena and occurrences of prenatal 
and intranatal life, their effect upon the individual, their relation to other 
departments of biology, medicine and sociology, that truly constitutes ante- 
natal pathology. 

The relationship of the subject to pediatrics is obvious, but the relation- 
ship between it and certain other branches of medicine is more remote though 
equally definite. For example, a mother suffering from t.hc toxemia of late 
pregnancy gives birth to an infant which, although affected by the toxin, 
eventually recovers and grows to matu^itJ^ The fetus may be, and doubt- 
lessly'' is, affected to varying extents by this toxin, which may be protein in its 
origin. 


We are coming to realize more and more that the cardiovascular sy^stem, 
the kidneys and the liver of the toxemic mother, despite their enormous re- 
serve and recuperative powers, suffer permanent damage to a greater or 
lessei degree. Tins may manifest itself in subsequent pregnancies, or in 
later life. We do not know what effect these toxins produce on the fetus, 
but It IS only fair to assume that, inasmuch as we believe that the fetus dies 
m u ero from the effect of these toxins, it may^ suffer lesser damage to its 
issues an organs. Such impaired and destroy'^ed cells may’' lessen the reserve 
powers 0 various oigans and increase the susceptibility’’ to various disease 
resultant disability and even death, which would not have 
utCThie Hf? ^ individual been damaged during intra- 


In the field of obstetrics and gynecology such examples of obscure rela- 
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During the embryonic period we have, then, two great factors which may 
produce abnormal development, hereditary influence or disturbance in the 
germ plasm, and traumatisms or intoxication of the embryo from external 

causes (Huber). . . 

Immediately following the embryonal period there is recogmzed a vague 
neofetal period of about two weeks' duration, during which the placenta is 
completed and its circulation developed and adapted to the needs of the fetus. 
During tins time the pathologic changes which usually occur are circulatory 
in their nature, due to some error of adaptation of the fetal and maternal 
structures to the newly formed placental circulation. Then follow^s the great 
fetal period, or the time of enormously rapid growth and hyperplasia. From 
the eighth to the fortieth week of pregnancy, growth is the keynote of fetal 
development. The plan of the body has been laid down, the essential cells 
are in place, and there remain but their multiplication and increase along the 
lines arranged during embryonal life to complete the mature fetus. 

It must be remembered, however, that growth and organogenesis do not 
move along in parallel courses, all organs and systems of organs developing 
at a uniform rate and reaching maturity at the same time. On the contrary, 
the grovi^h and development are markedly irregular. The reproductive tract, 
for instance, does not reach maturity at all during intra-uterine life, but its 
organs remain undeveloped for more than a decade of postnatal existence, 
when, with puberty, their full growth is reached. So, also, with the epiph^^ses 
of bones, the teeth, the hair, the mammarj^ glands, and other tissues. 

On the other hand, certain organs reach maturity early in intra-uterine 
hfe and are already in retrogression at birth. The th^unus is an example. 

Should arrest of development occur during this period of growth, one organ 
or system of organs is more likel3^ to be affected than the entire fetus, since, 


as has been pointed out by the writer in a previous article, all organs or sys- 
tems of organs attain their growth, not synchronousl3^ and regularly, but 
irregularly, each gi'oup having a period of maximum rapidity of development 
and cell reduplication and the neighboring tissues remaining fairly quiescent 
during this period. It is this event in the developmental C3^cle of the organs, 
or system, which has been termed the '^critical period.’' Furthermore, there is 


a mutual inhibitory mechanism acting between neighboring organs or tissues, 
by which the size and extent of growth of each part is regulated. Should 
the inhibitory mechanism be disturbed by error in development of one organ 
or tissue, the effect would naturall3’' be to increase the growth of the related 
tissues, either along the normal line, or, b3^ reason of the control being lost, 
to force development into abnormal directions. This wiU explain the occur- 
rence of many of the minor forms of abnormal tissue formation which take 
place during the fetal period and which are caused b3’' some disturbance of 
the maternal ^owth control, the disturbance being brought about by nutri- 
tionjd insufficiency or other similar influence. The fetal period is ended 
by the phenomenon of birth, by wliich process the fetus changes from a 
parasite, existing solely by its maternal blood supply, into an independent 
creature, suppling oxygen for its own needs by means of its own self-contained 
mechamsm. The two weeks afterbirth have been termed the neonatal period, 
tme the newborn infant is adjusting itself to its independent 
£5 heart IS being regulated, its valves becoming competent; the 

heat centers are adjusted to maintain constant body temperature, regardless 
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olojrv debased superstition and fantastic speculation there have emerged 
certain workable h:^Totheses, portions of which have been substantiated by 

te tteo^^hat terata may be caused by faulty implantation of the 
ovum vdth resulting impairment of nutrition and interference with normal 
physiologic processes. The work of Dareste, Mall, Hertvig, and many others 
has emphasized the importance of this ^dew, and experimental proof of the 
truth of the theory is not wanting. In general, the plan adopted by experi- 
menters has been to subject the impregnated ova of certain easily studied 
animal forms to mechanical or chemical insult, in order to impair nutrition 
and proAude an unfavorable environment. If such conditions are reproduced 
within the human uterus, the theory is strengthened. The work of Mall 
speaks strongly for the theory of faulty implantation. Mall found that not 
over 7 per cent of uterine pregnancies contain pathologic embryos, and, 
were the primary cause which produces them located in the germ, he would 
not expect a higher percentage in the ova from tubal pregnancies. Instead, 
it is found that 96 per cent of the embryos in tubal pregnancies are patho- 
logic and but 4 per cent normal, and a study of these ova shows conclusively 
that the pathological character of the embryo is secondary to primary change 
in the chorion, caused by a faulty implantation, which, in turn, is usually 
due to some form of endometritis. 


The theory of the importance of the amnion to the orderly development 
of the embryo has also received much attention. Generali^’’ speaking, this 
would seem to be included in the first mentioned theory of nutritional errors 
due to faulty implantation, but there may be morbid processes in the am- 
niotic sac without any fault in the implantation of the ovum whatever. 

The intimate relationship between the amnion and the embiyo, and the 
close infolding of the forming tissues by this membrane, lead to the ine\ritable 
conclusion that imperfect separation of the amnion from the body of the 
embryo must lead to deformities, and as a result of the unequal pressure^ 
exerted on the developing tissues. In addition, there is the e\ridence adduced 
from the study of monsters shoving the close adhesion of undeveloped or 
maldeveloped members to bands of amnion. 


The pressure of amniotic bands is not a necessary corollaiy, however, 
since it is perfectly reasonable to suppose that areas of marked pressure may 
exist inside the sac, without any direct adhesion whatever between embryo 
and enveloping membrane. 


With this brief outline of the causative factors, we leave the patholog}’' 
of the embiyo. Contemplation of its intricacies leads the student into turbid 
and cloudy waters, wliich are, however, gradually being clarified as experi- 
mental evidence and hypothesis draw more closely together, 

s^^dy of the pathology of the fetal period, extending from the seventh 
to the fortieth week of intra-uterine life, offers a most fruitful field for sci- 

f ioY the betterment of the newborn 

c cl by a practical application of the principles wliich underlie it. Fetal 

physiology, is that of growth. During this time 
aalnts their function in a greater or less degree, and morbid 

nfornhoSSSl the nature of disease rather than 

XStftmlSr period. Fetal disease is 

J p hie with postnatal morbid procedures, with certain essen- 
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CLASSIFICATION OF FETAL AIORBED STATES 

I. Transmitted diseases. 

1. The exanthemata, malaria, etc. 

2. Tuberculosis, sepsis, elephantiasis, etc. 

3. S^T^liilis. 

n. Transmitted toxicological states. 

1. Lead poisoning, etc. 

2. Poisoning by morphine, morcuiy^, strj clinine, etc. 

3. Alcoholism. 

in. Idiopathic diseases. , 

1. Subcutaneous tissue and skin (general drops:s', ichthyosis, etc.;. 

2. Osseous system (fetal rickets, achondroplasia, etc.). 

3. Alimentary system (fetal ascites, peritonitis, etc.). 

4. Respiratory system (pneumonia, hydrothOTax, etc.). 

0. Circulatory system (endocarditis, hydroperic.ardium, etc.). 

G. Hemopoietic 'system (th>Toiditis, thjmiitis, hepatitis, etc.). 

7. Genito-urinary system (nepliritis, distended bladder, etc.), 

5. Nervous system (paralysis, contractures, etc.). 

Neoplasms. 

1. Of the head and face (preauricular appendages, cysts, etc.). 

2. Of the neck (cervical cysts, chondroma ta, etc.). 

3. Of the trunk (sacral and coccygeal cysts, fibromata, etc.). 

4. Of the extremities (exostoses, hmiphangiomata, etc.). 

5. Of the internal organs (sarcomata, rhabdomyomata, etc.). 

V. Traumatic morbid states. 

1. Fractures. 

2. Dislocation, 

3. Wounds. 

4. Congenital “amputations.” 

VI. Diseases and morbid conditions of the fetal adnexa. 

1. Placenta (tubercle, edema, etc.). 

2. Umbilical cord (knots, inipture, etc.). 

3. Chorion (abnormal va.scularity, etc.). 

4. Amnion and liquor amnii (adhesions, hydramnios, etc.). 

5. Decidual membranes (inflammation, etc.). 

^TL Pathology of fetal death. 

1. Maceration, mummification, etc. 

2. Rigor mortis. 

3. Putrefaction. 

It is merely possible to glance at some of the most important and common 
types of fetal disease within the limits of this article. 


TRANST.TnTED DISEASES 

The Exanthemata, Malaria, Etc. — ^The exanthemata may’', under certain 
unknown conditions, be transmitted from the mother to the fetus in utero. 
Un ^ fi been obseiw^ed, the most famous case, probably’, 

1 1 obstetrician, IMauriceau, who was born with well- 

Lofnw! rFc!'?” f ’ f other ha^'ing been exposed to the disease a few weeks 

n^neeei. ril .'f "1 P^gnant woman is attacked by smaUpox it does 

its ckin " if mnv l" h infant ■will be born showing the eruption on 

tion ttre n from the infec- 

thore nnv bo nhrontnl pustule formation on mucous surfaces, or 

maj bo placental infection Mith fetal death. Ballantyne thinks that 
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evidence that such invasion may not have followed an attack of amniot- 

Much has been written concerning transmission of syphilis by 
the father, but it is generally conceded that maternal transmission is, by far, 
more common. Some beheve that, while paternal transmission is unusual, it 
is possible. The mechanism of such paternal transmission is not at all clear. 

The effect of syphihs npoTi reprodviction is Bot fully kuowu aud the reader 
who is interested in having more complete knowledge can refer to Chapter 
LVI, on Syphilis in Women. The effect of the syphilitic virus upon the male 
and female germ cells is not kno^vn. Syphilis has frequently been referred to 
as a hereditary disease, but, strictly speaking, it is a congenital infection 
which may be transmitted from one generation to another. 

It has been thought that fetal malformations result from old infections or 
ai'e parasyphilitic manifestations j but one of the authors has been unable to 
demonstrate that monsters and malformations occur wdth any greater fre- 
quency among syphilitics than in nonsyphilitics. Postmortem examination 
of monsters and other malformed infants fails to reveal the existence of a 
syphilitic infection with any greater frequency than in those not so mal- 
formed. 

Another common opinion is that syphilis is a frequent cause of abortion. 
Mtxny early abortions are associated with malformed embryos, and syphilis 
does not appear to be a factor in the production of these anomalies. Results 
derived from analyses of a large series of pregnancies indicate that, statis- 
tically, early terminations of pregnancy are no more frequent in syphilitic 
than in nonsyphilitic women. In a study of a series of cases, one of us found 
the ratio of abortions to total pregnancies was about one to three in both 
syphilitic and nonsyphilitic women. 

Browne, in his study of fetal syphilis, reached the same conclusion, and 
Buschke stated that syplulitic abortions were infrequent in the fifth month, 
increased in percentage rapidly during the sixth and seventh months to a 
maximum in the eighth lunar month which level was maintained during the 
succeeding month, to diminish in the tenth month to a small percentage born 
at term. It would seem, therefore, that premature termination of pregnancy 
during the last trimester of pregnancy, at which period occur probably 
two thirds of the tenninations of pregnancy due to fetal syphilis, is much more 
characteristic of syphilis than the abortions occurring in the first two tri- 
mesters. 


Among many factors which influence the effect of the syphilitic infection 
upon the fetus may be mentioned its virulence, its stage of activity, and the 
amount and duration of treatment. It is probable that the fetus may become 
infected vath syphilis at different periods of pregnancy. The treponema may 
be carried into the maternal genitalia by the semen and thus gain access to 
the uterine mucosa, from which the fetus might be infected. There may be 
ot er and smaller forms of the treponema, which might be carried more 
irectly to the embryo and fetus. The infecting organism may be carried 
through the maternal vascular system to the fetal vascular channels at nearly 
any period of pregnancy. It has been demonstrated in the decidua, the pla- 
cord and the fetal tissues. The fetus may be infected 

Thp lesions of the genital passages, 

le effect upon the fetus vanes considerably. There may be early fetal 
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confidence. The mental make-up of the parent, weak or otherwise, may 
descend to the child, but inheritance is not influenced by passing activities. 
As a distinguished biologist put it "wooden heads are inherited but wooden 
legs are not.” 

The fear of "maternal impressions” is still met with. By this is meant 
physical or mental abnormalities of the child produced by mental shock or 
physical injury sustained by the mother. This belief that the unborn child 
may be so influenced has come down from the earliest days of written history 
and is said to prevail even among uncivilized races. Numerous references to 
it in nonmedical literature occur. Nearly all later teratological writers agree 
that no scientific evidence exists for such a belief. 

When the pregnant woman expresses a fear that her child may be "marked” 
she may be told clearly and with, entire confidence that no such occurrence 
is possible. 

Briefly, the evidence against it may be summed up as follows: 

1. No nervous communication between the mother and fetus has been 
demonstrated. 

2. In many cases of physical abnormality of the fetus the abnormality 
must have been present before the event which is supposed to have caused 
it occurred. 

3. Many women who deliver physically defective infants have had no 
disagreeable experience to which to charge the event. Conversely, many 
women have been known to pass through various harrowing experiences with- 
out any abnormahty of the child resulting. 

4. All of the physical abnormalities observed in human infants are seen 
in the young of lower animals. That these were caused by impressions pro- 
duced upon the mind of the mother animal could scarcely be insisted upon. 

Determination of Date of Labor. — The usual rule, suggested by Naegele, 
is to count nine months ahead from the first day of the last menstruation and 
add seven days, or, as is easier, to count back three months and add seven 
days. In about 60 per cent of cases this will be correct within eight days 
in either direction. When only one coitus has occurred one may count 
two hundred seventy-three days from this date, which is usually correct within 
seven days. 

It must be recognized that pregnancy varies in length and no method 
can be wholly accurate. Further, in most cases neither the date of ovulation 
nor the date of the fruitful coitus can be known. It seems probable that in 
most women ovulation occurs about ten to fourteen days after the end of 
menstruation but one cannot be certain that this is so in every case. While 
the average length of gestation is two hundred eighty days Wilhams has 
noted that in many young women who miss the first period after marriage, 
a normally developed child is born two hundred eighty days from the begin- 
ning of the last menstrual period. This would indicate that pregnancy does 
not always last ten lunar months. The estimation of the date of delivery 
from a single coitus is open to inaccuracy for the following reasons: 

1. The exact date of ovulation is not known. 

2. It is not known how long the spermatazoon may be in the reproductive 
tract before fertilization of the ovum takes place. 

3. The length of pregnancy itself is known to vary. 

The estimation of the date of delivery from the date upon which fetal 
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Idiopathic Diseases 

The idiopathic diseases of the fetus may be defined as all those definitive 
lesions whose cause is not known. The term “idiopathic” is at best a poor 
one and is used in the classification merely to indicate conditions of unknown 
origin. 

General Edema of the Fetus. — This has been well defined by Ballantyne 
as “a morbid condition of the fetus characterized by general anasarca, by 
the presence of fluid effusions in the peritoneal, pleural and pericardial sacs 
and usually by edema of the placenta,” and it results in the death of the fetus 
or infant before delivery or very soon after birth. Many factors have been 
regarded as causative in this condition but very little is definitely known 
about it. In general, it may be stated that the causes fall into two great 



252. ^Fetal ascites and ai 
Anterior aspect. (Specimen from 
lection of the Gottingen Women's C 



Fig. 253. — Fetal ascites and anasarca, 
lateral view shoving the site of perforation. 
(Specimen from the collection of the Gotr 
tingen Women's Clinic.) 
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atelv after birth. Nothiog is known as to the origin of the condition, the 
most striking patholo^c picture being the enormous thickening of the epi- 
dermic layer. The parents in reported cases have been uniformly free from 
skin disease. S3T)hms is not an etiologic factor. Milder forms of this disease 
may occur, a thin, continuous layer of a collodion-like substan^ covering jhe 
body this material desquamating in small flakes shortty after birth (Fig. 254). 

Con^^uitol viyxcdcTiiCL is ver^^ rare. In this disease, the skin and subcu- 
taneous tissues have a swollen, edematous character, due to a defect in the 
th^Toid gland. Whether the condition is due to the presence of mucin or 
onl3’' an infiltration is not certain. 

Fetal Bone Disease. — The pathologic conditions which affect the skeleton 
of the fetus ma3" depend upon hereditaiy^ influences, chemical or nutritional 
disturbances, hormonal acti^'it3^ and mechanical factors from contained 
structures or external causes. The skeleton as a whole may be involved or 
only individual parts may be affected, associated Mth the formation of minor 
and major malformations. In addition one has to consider the skeletal altera- 
tions associated with the formation of double monsters which make such 
serious obstetrical complications. One can dmde these skeletal changes into 
three main groups: 

1. General disturbance of bone development and growth, 

2. Local defects and anomalies of development. 

3. Defects associated vith major malfonnations, monsters, and fused 
multiple pregnancies. 

No elaborate consideration of these conditions could be given in a short' 
chapter but the obstetrician must be more or less familiar vith some of the 
varied skeletal changes which occur in the fetus. 

Fetal achondroplasia is occasionall3’‘ seen and while this disease is not 


likel3’’ to cause d3’'stocia, it is incumbent upon the practitioner to recognize it. 
It has been known as chondrogenesis imperfecta, chondrod3’^strophia fetalis, 
osteochondrod3"strophia fetalis, fetal rickets, and dwarfism. In this disease 
the characteristic deformit3^ is that of marked shortening of the extremities. 
Epiphyseal growth is disturbed but periosteal bone formation continues. 
The membranous bones do not seem to be involved, which accounts for the 


peculiar shape of the brady cephalic head in these dwarfs (Fig. 255). The 
etiolog3^ is unknown but it is not unlikeh^ that there is some hereditary factor 
or some gron1:h hormonal disturbance. The roentgenogram is characteristic 
nith a peculiar appearance and shortening of the long bones. The pelvis 
has a character which is somewhat peculiar to this disease. 

The existence of fetal rachitis is still open to question though the name 
has been applied to achondroplastic disease. Fetal osteopsathyrosis or osteo- 
genesis imperfecta, also termed fetal rickets and osteomalacia congenita, is an 
antenatal condition, which is analogous to diseases occurring in infants and 
adults and characterized by marked fragility of the bones. The etiology is 
1 ^ IS doubtless some disturbance of calcium metabolism. 

^ ’C e a structures seem to have their normal proportions but an apparent 
shortenmg of the extremities occurs due to multiple fractures of the long 
appearance of which is characteristic. IMost of the subjects 

period. 

the re«iilt nf MitUipIe caiitlaginmis exostoses occur and are 

the result of disturbed endochondral growth. SmaU cartilaginous tumor 
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of thyroid gland or its derivatives should give obstetricians a means of pro- 
phylaxis. This type of dwarf shows a general lack of development and the 
skeletal changes resemble those of the true dwarf. 

The rachitic and achondroplastic dwarfs do not come under consideration 
herej the former is an acquired condition and the latter has already been 
mentioned. There are various classifications of dwarfs and usually the 
condition is not recognized at birth, although the congenital types are de- 
pendent upon either hereditary or congenital factors. True dwarfism is 
rare and it is characterized chiefly by a proportional impairment of general 
growth. There is a persistence of the epiphyseal cartilages. The pelvis is 
of the childhood type. Ossification eventually occurs but is somewhat 
delayed. The true or hypoplastic dwarf is a miniature adult with a persist- 
ence of the childhood type of development. 

In contradistinction to dwarfism, one can mention gigantism, Guggisberg 
in Halban and Seitz recognizes two main varieties which are not generally 
accepted: 

I. Abnormal Height — (a) Physiologic type which is familial and hereditary. 
There is proportionate growth and that of the skeleton is also excessive but 
it ceases at maturity. (6) Pathologic tallness. 

IL Gigantism, — (a) Essential gigantism or macrosomia essentialis. This 
is true gigantism in that these individuals are proportionate and conform to 
the normal type in respects other than their size, (b) The pathologic macro- 
somia which is associated with some disease or abnormality. The obstetrician 
has particular interest in fetal gigantism, as an oversized fetus may cause one 
of the most serious types of dystocia. Petal gigantism may be said to exist 
when the fetus weighs 6000 Gm. or more. Keibel and Mall may be quoted 
as stating that bony overgrowth may be due to (1) excessive actmty of 
membranous and subperiosteal ossification, (2) prolonged activity of gromng 
epiphyseal cartilages and delayed union of epiphysis with the cartilage while 
endochondral ossification continues beyond the usual time. 


Teratomata 


Congenital malformations or monsters are not examples of fetal disease, 
in the strict sense, since these aberrations in morphology are of germinal 
origin and should therefore be considered among the defects of the germ plasm 
in the earliest days of embryonal development. Hence, only a few general 
facts will be here stated. 


A teratoma or monster, according to the excellent definition of Schwalbe, 
is an alteration occurring during embryonal development, e, g,y a congenital 
alteration of one or more organs or systems of organs or of the whole body, 
which does not come within the range of variation of the species. 

Tmese sriuctural anomalies may be divided into two great gi'oups, those 
which are hereditary and germinal and cannot be reproduced, and those 
winch axe not hereditary, but are due to some mechanical injury or disease, 
any merosomatous terata (anatomical anomalies and variation of extrem- 

mfnol tnri possibly some cases of arrested development, as harelip, are ger- 
minal and cannot be reproduced. 

and grouping of monsters, the authors have employed 

Birnbaum s modification of BaUantyne’s arrangement. 

(a) Single monsters. 



MANAGEMENT OF NORMAL PREGNANCY (PRENATAL CARe) 717 


trance of the needle into the amnio tic cavity being recognized by the appear- 
ance oif amhiotic fluid through the needle. The opaque fluid is then introduced 
slowly, a httle amniotic fluid being allowed to escape, and about a half hour 
is allowed to elapse in order that the opaque fluid may thoroughly diffuse in 
the amniotic fluid. The woman is asked to move about in order to favor 
this. These authors believe that clear shadows of the fetus are obtained 
due to a better contrast between it and the fluid in which it lies. They had 
no untoward results in their series of cases. Until more experience is avail- 
able the method had best be restricted to experts in the field of radiology. 

Final Examination. — At the beginning of the ninth month an examina- 
tion should be made. It is not wise to allow the pregnancy to proceed to 
term with a malposition of the fetus or other obstetrical abnormafity um-ecog- 
nized. At this time the obstetrician makes the following observations: 

1. The usual blood pressure observation and urine analysis. 

2. Abdominal inspection and palpation. The height of the fundus 
(indicating the probable duration of pregnancy) is observed. The position 
and presentation of the child is noted. It is important that a breech or 
transverse position be recognized and that a posterior cephalic position should 
be detected. The woman should not be allowed to go into labor with an 
unrecognized abnormality of position. 

3. Any pecuHarities noted upon palpation which may suggest fetal 
abnormalities — as anencephalus or hydrocephalus — or the possible presence 
of a multiple pregnancy are important. These may call for the use of the 
x-ray. The presence of an hydramnion always causes one to suspect a fetal 
abnormality. 

4. The fetal heart tones. Their location and whether they are normal 
in strength. One does not attempt to predict sex from the rate of the fetal 
heart. 

5. Vaginal examination. This is done gently. One notes: (a) Whether 
the head is floating freely above the pelvic inlet or whether it has entered 
the pelvis, and if so, to what level. 

(6) The size of the head, whether normal or larger or smaller than nor- 
mal. Will this head probably come through this pelvis or not, allowing for 
the increase in size of the last month? 

(c) The cendx, effaced or uneffaced, soft or firm. A cervix which earlier 
in pregnancy may have seemed quite rigid may be found soft and succulent 
at this time. 

(d) Any vaginal abnormality. Inflammatory conditions and firm old 
scars which may interfere with ease of delivery are to be noted. 

After this time vaginal examination should not be repeated. Should a 
pelvic examination be required during the ninth month it should be done 
rectally. Invasion of the birth canal for any reason during the ninth month 
should be rigidly restricted. It adds a very definite risk of infection. The 
sooner labor comes on after such an invasion the greater the risk. 

AUTHOR'S SUGGESTIONS TO PREGNANT WOMEN 

Introduction. — ^These notes were not written in order to avoid answering 
questions but that they might be answered better. Each individual presents 
a separate case which may require different questions which you should feel 
free to ask. 
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incidence of unintentional abortions, but such a termination in 20 per cent 
of all pregnancies u-ould seem to be a low estimate. The figures given are 
impressive but when one considers the enormous number of intentional 
abortions taMng place at the present daj’, the wastage of embryonic hie 
seems insignificant. It becomes, however, of great importance to indi- 
vidual mothers and families who are desirous of having children. 

In these young embryos, lesser and even unobservmble variations from 
the normal may be the forerurmers of serious malformations in later intra- 
uterine life. His indicated that the translucency of embryonic tissues and 
the visibility of blood vessels, together with well-rounded body curves, 
speak for the probabilitj' of the embry'o or fetus being alive at the time of 
the abortion and for the likelihood of its being normal. Postmortem changes 
occur very rapidly in these soft and delicate tissues so that prompt fixation 
is most important. Disease and even death of the embryo does not neces- 
sarily result in prompt abortion, and the condition known as “missed abor- 
tion” occurs. In this condition it might be well to mention that in the 
experience of one of the authors women who have repeated early abortion and 



who might be classed as habitual aborders, not infrequently extrude ova which 
are distinctly pathologic (Fig. 258). 

jMall has estimated the age of his pathologic embryos and is of the opinion 
that by far the greatest number are formed during the first- seven weeks of 
pregnanc 5 ', ^^^^d that verj' few occur after the tenth week. The survivors, 
which should represent about one twelfth of the total, are probablj’ deliv’ered 
as monsters later in pregnancv'. 

Parasitic and conjoined twins were also named as tj'pes of malformations 
with skeletal momalies which could produce dystocia. It is hardl 3 ' neces- 
sary to enter mto detailed descriptions of the great variety of these double 
mor^ters which are so rarely seen that they almost constitute medical curi- 
extremities and portions of the body of one fetus mav be 
attached to an otherwise fairly normal individual. There may be an extra 
head, sui^mumer^- extremities or additional buttocks. A sort- of fetal or 
ra oma or^ con hion mav' exist in which one fetus seems to be included 

Dortinn^^tVif K ^ incomplete double formation at the upper 

portly of the body, dij^rompus- or at the lower part-, dipagus. 

5 may be united at the cephalad or caudad portions, producing the 
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bronchiole:? and alveoli with an afhnixiure of air. This could load to fuiToca* 
lion from drowning, or to death su))scfiuently from an aspiralicm pne\imonin. 
In the microscopical examination of the luntrs of fetuses \^hich ha\e died 
postpartum, one not infreq\icntly finds evidence of the aspiration of aim 
niotic fluid containing: particles of meconium. 

It is easy to understand how interference with tlie paseous interchanire 
through compression of the placenta, or coni could cause fetal death from 
suffocation. The most cliaracleristic ptvstmortem chaiua»s as>'oeiated with 
this condition are small petechial hemorrhaires, seutterod throuph various 
orpans and noticeable especially on the orpans havinp wrous coats. One ws 
this especially marked in cases in which death is rapid, as occurs with sudden 
complete detachment id the placenta. It is doubtful if a mature fetus would 
die from apnea, unless there were some <»ther cause which interfered with 
the proper functioninp of the respiratory center or ventilation of the lumr>. 
A ]>oorly funetioninp rcsjiiratcwy center could undoubto<lly. cause the death 
of a premature infant. 

Various types of fetal infection occur durinp labor and durinp the passage 
of the fetus tliroupli the birth cairal The danper of an aspiration pneumonia 
has already been mentioned. It also possible for the fetus to acquire 
infections of the upper respiratory tract. Infections of the eyes not infre- 
quently occur, as is well known. Varituis skin and accessory pland infection'^ 
may I'CsuU from contamination acquired in passaue thnmph the birth canal 

'The severance of the umbilical coni may, at times, result in an infection 
which usually remains locali^'Td, l)Ut may extend alonir the umbilical vesseb 
and result in an infected thrombus. 'Fins may cause a IocaHr>ed abscess, ora 
septic process Avith multiple complicating alxcesscs. 


In association witli disturbances respiration, one has to consider intra- 
cranial dnmaue anti one dare not lonper overlook this probability in the 
so-called “aspiiyxiatod infant.’* 

The frequency of intracranial injuries in the fetus was not well under- 
stood until Bcneke established his technic of o|Kminp windows in each parietal 
bone to secure exposure of the brain ??? and to visualize the dunil mem- 


branes after removal of the cerel)ral Iiemispheres. By usinn such a method 
for openinp the cranial cavity, one can demonstrate more readily tlie Ix^t 
criteria of intracranial injury. The Ix'st demonsirahle pross evidence is the 
existence of lacerations of the dural membranes, usually the falx or tentorium, 
and the presence of hemorrhape. In some crises tlie in jura' to the membranes 
is so exlensi\c and the hemorrhape so proat* as to be a cause of death. In 
other instances the dopree of tearinp is sliphi and the hemorrhape is minimal 
Many such cases recover more or less completely. One must repard these 
m inps as c\idence of intracranial damape to brain cells, winch it is diflicuh 
or impossible to demonstrate unless there is actual pross injury to brain 
su s mice. Ihere may be damape to the eorebrum, cerebellum, medulla, and 
^ord, which can be disclosed by openinp tlio vertebnd canal, 
imnnrtnlf Central ucrvous system constitntos one of the most 

to patholopA’, not only because it contributes largely 

(Fi<^. V because of the remote ofTects in extm-uterine life 

hy'^he ^’ecopnition of these conditions has been obscured 

nUlir Til. „n, ”” "" '-Illccl Iisplo-x* 

... JO tt'ofc iiilaiits, ill wlioin tv^pinilioii is cslablisliod Mil'i 
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There may be simply a localized depression of bone with very little injury to 
brain substance, or very extensive comminuted fractures with laceration of 
dural membranes and brain tissue may occur. The mechanism of the pro- 
duction of such injuries is not difficult to understand; they are the result of 
%iolence. Similar results occur in other portions of the body, such as frac- 
tures of the cermcal spine, often with injurj^ to the cord from traction and 
torsion in efforts to deliver the after-coming head or shoulders. Fractures of 
the bones of the shoulder girdle and upper and lower extremities, produced by 
efforts to effect delivery in breech presentations and following versions, 
also occur. 

The mechanism of the production of other intracranial injuries is not so 
easy to comprehend, especial^ in view of the fact that they are found fol- 
lowing both rapid and prolonged labors, and in those cases which are arti- 
ficially terminated, as w^ell as in those wdiich are not. Injuries result from 
short violent labors, also from long hard labors, either with or without opera- 


tive tennination. 

Numerous factors enter into the production of intracranial damage. 
Premature infants are predisposed to such laceration and hemorrhage because 
of the greater friabilit}" of their tissues. There are undoubted^ great indi- 
vidual variations in the resistance of the tissues of mature fetuses. The 
relationship of the size of the fetal head to the maternal pelvis, the position 
of the head in the birth canal, the force and duration of the uterine contrac- 
tions, and, if an operative deliverj^ is made, the skill and technic wdth which 
it is performed, all these are very important factors in the production of 
injuries. 

One important factor in the causation of these injuries, in labors not 
artificially terminated, is compression of the head resulting in head molding. 
Cranial stress is the resultant of the compressive forces on the head, brought 
about by the powders of labor and the resistance of the maternal passages. 
This \iew'pomt has been well presented by Eardley Holland in a small 
monograph. 

The elongation and other changes in shape of the head wdiich result from 
prolonged pressure cause tension and stress on the dural membranes and 


folds which may lead to their laceration, with injury to the neighboring 
vessels. Tearing of these blood vessels results in hemorrhage, w^hich is 
more or less extensive. Holland has described stress bands which are to be 
seen in the falx and converge at its junction with the tentorium. It is 
in this region that tears usually occur. The vein of Galen and its trib- 
utaries, located in this neighborhood, are easilj^ torn when the membranes 
are ruptured. Holland di\ades all types of cranial stress into either {a) 
slide, or shearing strain, as illustrated by head molding, and (6) stretch, or 
tension, which results in a break, or tearing, of dural septa. Var3dng types of 
crania s ress ma^^ result from any kind of delivery through the birth canal, 
m either cephahc or breech presentation. 

considers three points in the structure of the head to be of 
IT+L W hs pksticity, which varies ndth the degree of ossi- 

wrnfd attachment of the dural septa to these 

Sabiiitvtf vascular spaces. The 

and the nremntiTrp'^- f varies greatly in indi\’idual infants at maturity, 
the premature infants naturally have more plastic skuUs. Some impor- 
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not tho important factor in intracranial birth trauma, nor is the most impor- 
tant item the few drops of blood which are frequently found The most 
important fact is that these e^ddences are the best available criteria of brain 
injury. It is probably true that brain damage occurs in cases with no evi- 
dence of lacerations and hemorrhage, though this is difficult to prove. We 
do know that marked edema of the brain and tissues is frequently found, 
both with and without lacerations and hemorrhage. Increased intracranial 
pressure no doubt results from such an edema. 

Second j head molding is not the only important factor, as intracranial 
damage results from cases wffiere the labor has been short and violent, and 
not associated with head molding, such as is seen in prolonged labors. 

Third, depression of the occipital bone produces tension on the dural 
septa and probably damage to the medulla and cerebellum. Such depression 
of the occipital bone is apt to occur in vertex presentations with a short 
anteroposterior diameter of the outlet, also with a rigid perineum, or w^here 
vigorous attempts are made to protect the perineum by pressing the head 
against the pubic arch. Depression of the occipital bone also takes place in 
breech deliveries, when the occiput is used as a fulcrum and pressed against 
the pubes for rotation of the after-coming head. 

Fourth, it is probable that increased intracranial pressure with engorged 
vessels and resultant edema can occur from a pumplike kind of action, when 
the fetus is alternately compressed and relaxed in its longitudinal axis as 
the result of contractions and relaxations of the uterus. 

Fijih, the atjqiical compressions of the head seen in asjmclitism, asjrni- 
metrical pelves, breech extractions and operative deliveries are important 
factors in the production of intracranial injur 3 \ 

Sixth, one must bear in mind that there is not always equalized pressure 
of the head. This is illustrated by the localized edema and trauma which 
occurs on the scalp. Such unequalized pressure, externally, probably has its 
counterpart within the skull, analogous to that seen in cephalhematoma 
externa and interna. 


It is not alwaj^ possible to determine the exact cause of fetal death for 
multiple lesions are often found. Holland found postmortem evidence of 
intracranial injurj' in 48 per cent of the fetuses examined. 

One of the authors, in a series of shghtlj^ more than 1000 fetal autopsies 
at- the Lnii’ersity of ilmnesota in cooperation with the Department of Path- 
^1^©" ) found eridence of traumatic death in 41.8 per cent of the fetuses which 
were alive at the onset of labor. If one excludes the premature fetuses, birth 
trauma was the probable pathologic cause of death in 39 per cent and it was 
thought definitely to be the cause in 31 per cent. ' 

Of approximate^ 300 cases showing e\idence of intracranial birth trauma 
s cient to be a cause of death, only the minority were so diagnosed and 
recorded clinically. 


• • + /Addendum to pre\ious remarks regarding asphj-xia neonatorum, it 
IS in obsen'^e that of 39 cases where the death was clinicallj^ assigned 

^ 22 were reclassified as deaths from birth trauma after notation of 

tne nndmgs at autopsy. 

the cause of death. The most common, 
esneciallv ^l^^hram and cord, are injuries to the abdominal \iscera, 

^ er. One occasional!}" finds e\idence of contusion and hem- 
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Per Cent. 


Complications of labor 35.5 

Antepartum lieniorrhago IS.8 

Toxemia of pregnancy H.l 

Syj)hilis 8.7 

Alatcrnal .states 2.5 

Placental .states 1.2 

Fetal states 10.5 

Prematurity 3.G 

Cause unknown 8.1 


From an analysis of these figures it would seem that half or thereabouts 
of all fetal deaths arc the result of faulty obstetrics, wliile another one fourth 
are due to curable diseases of the mother, leaving but one fourth as unpre- 
vontable. This brief statement is surely an index of the improvement 
which must come in the general practice of the obstetrical art. 

Deaths before viability are not included in this report, but here again 
groat improvement could be elTected by a more widespread knowledge among 
the laity of the perils to the child from the very onset of pregnancy. 

From the series of autopsies collected by one of the authors (Adair) from 
the University of ^Minnesota, the following table has been compiled; 

Per Cent. 


Birth tnumiu. 3S.4 

Major imoinaly IS-O 

SufTocution and inspiration 22.4 

Prcauiturity 0.4 

S>i)hilis 7.4 

Other catises 7.4 


This series has been mentioned in the text. 
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CHAPTER XVII 


THE EMBRYOLOGY OF THE FEMALE GENERATIVE TRACT 
By Arthur K. Koff, M. D. 

Baltimohk, Md, 

INTRODUCTION 

If one wishes to become acquainted with the structure and form of any- 
given organ, there is perhaps no better method tiian to trace its development, 
step by step, from its embryonic stages. From such a groundwork the sig- 
nificance of its morphologj" and topography becomes apparent, and further- 
more, only in this way can one hope to obtain a basis for the satisfactory ex- 
planation of developmental anomalies so often met with in various parts of 
the bod}’, particularly the female generative tract. 

As a result of the large amount of work which has been done on the de- 
velopment of the female generative tract there is a rather general agreement 
among authors as to the embryology of the fallopian tubes, uterus and cervix, 
but there is practically no uniformity of opinion as to the development of the 
sex glands (ovaries) and vagina. There are a number of reasons for this, viz.: 

(1) !Much of the research has been carried out on nonhuman material, on the 
supposition that development in the human fetus is parallel or identical. A 
study of comparative embiyology points out the dangci-s of this assumption. 

(2) Alany investigators have reached their conclusions on the basis of studies 
of congenital anomalies in this region. It is obvious that theories of de- 
velopment based on such evidence are satisfactory^ only when the conclusions 
are borne out b\' studios of normal embiyological development. (3) It is also 
true that many of the theories must be the result of study of poor and scanty 
material, without recourse to the use of adeciuate reconstructions or plots. 
This, of course, permits of great breadth of interpretation and accounts for 
some of the diametrically opposed theories. 

In the following pages I shall pre.sent, in their successive stages, in so far 
as possible, the development of the internal and external female genitalia, 
stating the controversial points whenever feasible. 

The urinary" and reproductive tracts, despite their different functions, are 
so mutually interrelated during development that a joint consideration of 
their early embi-y’-ology is necessaiy" for the sake of clarity. For example, in 
very’ early" stages both urinaiy and reproductive tracts open into the cloaca, 
the enlarged caudal portion of the digestive tract. The cloaca later becomes 
subdivided into a ventral channel which eventually forms the bladder, the 
urethra, the lower portion of the vagina and the urogenital sinus; and a dorsal 
channel which forms the rectum. Again, the mesonephros and wolffian 
duct unite with the testis to form its excretory system, while in the female 
the former remains as a vestige in the hilum of the ovaiy. The ui-inaiy and 
reproductive organs must, therefore, in the early stages, be considered to- 
gether. 
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of 5.7 mm. (Politzer, 1931; Keibel, 1896). The principal tubules of the various 
segments do not appear simultaneously but are formed in successive groups, 
the cranial ones first, and then the caudal ones. Once the collecting duct and 

Secondary primitive segment Intermediate cell mass 




b 

Wolffian duct 



Fig. 260. — Diagram illustrating the development of a pronephric segment. (After Felix.) 

principal tubules are formed, a further differentiation of the intermediate 
cell mass begins. In Fig. 260, c, the secondary primitive segment separates 
from the intermediate cell mass, which closes laterally and forms a connecting 
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thirty pairs of mesonephric tubules and glomeruli. At the caudal portion of 
the mesonephi-os the undifferentiated mesonephrogenic cord is present. The 
Wolffian duct is situated lateral to the mesonephros and, receiving the collect- 
ing tubules of the latter in series, empties into the ventrolateral portion of the 
cloaca. 

Figure 263, from a 23-mm. human embryo, shows the early degeneration 
of the cranial and the development of the caudal tubules of the mesonephros. 
It is noteworthy that the caudal tubules are closely compressed together, 
and in fact some of the collecting ducts fuse so that one may become the 
efferent for several secretory tubules. This may explain the origin of the duct 



CoeloTTilc epithelium 

a 





b 


d 



Mesonephros 


Fig. 264. — A series of diagrams in cross section to illustrate the development of the uro- 
genital fold in the female. 


of Haller, so often seen in the adult, since eight to ten glomeruli and secreting 
tubules of the caudal portion often become separated from the wolffian duct, 
emptying into the latter by one, three or four collecting ducts. 

The changes in the relation of the caudal tubules to the wolffian duct make 
possible a division of the mesonephros into a caudal and a cranial portion. 
The cranial portion unites with the reproductive gland and becomes the epo- 
ophoron in the female and the epididymis in the male. The caudal portion 
undergoes partial involution and becomes the paroophoron in the female and 
the paradidymis in the male. 
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Thus the urogenital fold is cli%aded into two portions. One contains the 
muUerian duct (lateral), the wolffian duct, and the mesonephros, and the other 
contains the genital gland (Fig. 264, e). The former is called the mesonephric 
fold, the latter the genital fold. The mesonephiic fold becomes further di- 
vided into a portion containing the muUerian duct, and one containing the 
wolffian duct and mesonephros. This di\ision occurs only in females at about 
a 13-mm. stage. 

A change in the com-se of the m-ogenital folds also occurs. OriginaUy 
both folds Ke paraUel to the vertebral column, but, as soon as the supra- 
renals and kidneys begin to grow, they displace the folds lateraUy. Caudal 
to the permanent kidnej'^s, however, the pressme ceases, and in this region the 
two m-ogenital folds are not displaced. The occurrence of the displacement 
above, and its absence below, produces a double bend in the fold just below 



a 



Intestine 
Genital cord 


Fig. 266. — Schematic drawings showing cross sections of the urogenital fold at three dif- 
ferent levels. (.Yfter Fischel.) 

the permanent kidney (Fig. 265), so that there may be distinguished an upper 
sagittal, a middle transvei-se, and a lower sagittal portion (Hunter, 1930). 
The more the abdominal organs grow the more the sagittal portion assumes 
an oblique position, and eventually in the female it lies horizontaUy, as the 
faUopian tubes, ovaries and broad ligaments. 

The caudal sagittal portion of the folds on each side come together and 
fuse to form a frontal partition which diYudes the pelvis into a ventral and dor- 
sal half. The fused caudal sagittal portions of the mogenital folds are termed 
the genital cord. Figure 266, a, 6, c, shows three transverse sections through 
the lower portions of both mogenital folds at different levels. The upper (a) 
shows the mesonephric and genital folds separated, the portion containing 
the muUerian ducts directed laterally; in the middle level (6) the meso- 
nephric folds are nearer together, the miillerian portion directed anteriorly; 
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of tte fallopian tube. Except for the cranial extremit\' the lips of the miiller- 
ian groove fuse and separate from the coelom to form a tube, the tip of tvhich 
is made up of a solid mass of cells which burrow caudally like a root hnir 
through the mesenchj-me of the urogenital fold. As the solid tip extends cau- 
dally the lumen is forming a short distance behind. Figure 267, a and b, shows 
graphic representations of coronal views of the muilerian and wolffian ducts. 
The position of the muUerian ducts is 
quite characteristic. They lie at first 
in the extreme lateral portion of the 
urogenital fold, necessarily lateral and 
somewhat ventral to the wolffian ducts. 

At the caudal extremity of the meso- 
nephros, they bend medially, cross the 
wolffian ducts anteriorly, approach 
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Fig- 267- — a, A coronal view of the relations of the muilerian and wolffian ducts to each 
other and to the urogenital sinus. The wolffian ducts open into the latter. The muilerian 
ducts cranially lie lateral to the wolffian but at the level of the caudal extremity of the 
mesonephros cross ventrally (intermediate transverse segment), approach each other and 
come to lie medially (caudal vertical segment). The outlines surrounding the ducts mark 
the limits of the condensation of mesenchxana of the genital cord. 

6, A coronal view of both urogenital sinus and genital cord. The wolffian ducts are 
relativeh' small and have lost their openings into the urogenital sinus. The muilerian 
ducts have fused to form the single uterovaginal canal. The pelvic portion of the urogenital 
sinus at its junction with the phadic portion is marked by Bartholin’s glands. The wolf- 
fian ducts leave the genital cord to enter the broad ligaments and are then termed Gartner’s 
ducts. (Kofi in Contributions to Embryologv', vol. 23, Carnegie Institution of Washington.) 


each other in the midline, and extend caudally to the posterior wall of the 
urogenital sinus, which is pushed forward to form a hillock termed the mill- 
lerian tubercle (Fig. 268). As the ducts grow caudally fusion takes place, the 
septum disappears in a caudocranial direction, and a single tube is formed, 
designated as the uterovaginal canal (Fig. 267, 6). The failure to fuse of the 
paired muilerian ducts leads to the formation of numerous congenital mal- 
formations of the uterus and vagina. 
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the mesonephros. The end of the tube never quite reaches the cranial ex- 
tremity of the ovary, and always projects beyond it even in the adult. 



Fig, 269. — ^Dissection of the female genital tract of a 227-min. human embryo. The 
fallopian tubes are seen through folds of peritoneum in closely arranged coils. The fundus 
of the uterus is already developed. (R. H. Hunter, Contributions to Embryology, vol. 22.) 


At 36 mm. the cranial vertical portions of the rniillerian ducts begin to 
show tortuosity, and this continues to increase slowly until a 227-inm. stage 
(Fig. 269), when they rapidly increase in length. Since they are enclosed 



•nii; KMUUYOI.OCV ok TIIH KK.\tAI<K C.KNKUATIVK TUAl.'l' 


'Ul 

(ho .'Ji.u* of (he uterine cavity cranially. In Fig, 2()0, the fuiulu.s is seen to 
Ih* ourvi d <mtuar<i to increase furtiier (lie cavity of the uterus and give it 
triangular form hy incoriairaiing the horizontal portions of the inullerian 
ducts. Here tlu! round ligaments appear to come into relation with the 
u(<Tirje wall, <!ue t«> the hroadening of the uterus and incorporation of the 
hori.'ontal or uterine iHWtions of the tuhes, to tlu* cranial or lateral portions 
ot which the ligaments were attached. How much of the later uterine mucou.s 
memlinine is forme<! from the horizontal [Kirtionsof the tubes, and how much 
from the uterovaginal canal cannot Ih' stated, since there is no ditTerence in 
tyjh* of epitheiia, at this stage, both being columnar. 

DEVELOPMENT OF THE CERVIX 

The cervical portion of the uterovaginal canal fust appears in tran.sverse 
.'■I’ctions as a tiny circle lined with culxtida! epithelium. As growth progre.sscs 
the circle elongates in a lateral plane to form a lransver.se v>val. Uy a jwocess of 
irivguiar gnovth the epithelial walls of the oval become h>lded ujjon t^acli other 
to form a iraiisver.'*' slit .'■omewliat like the letter W, .'''econdary longitudinal 
folds arise. .\s the acce.s-ory folds ap|H*ar, the uterine body and cervix elon- 
gate and tlu* folds In come .somewhat liatleju-d in the uterine C4tvity, but not 
in the cervix. Transverse foliis are (hen uddeil to tlu se longitudinal ones and 
.as a result bnjad swellings are formed which j)roject into the lumen of the 
cervix -••o as almost to till it. When this occurs tlu* folds assume an obli(iue 
direction, in an effort tti accommodate them.-H-ives to available space, d'he.se 
ohliqui’ly placed Utlds an* devetojnd at a Itltt-mm. stage (Hunter, 
and are the fon-runners of the jilicue jutliiKtUii'. 'I'lie.-a* changes re.sult in an 
enormous increase both in length and width of the cervix, which rapidly 
assumes a large size in relation to the hotly of the uterus (Fig. 27.'{} (piite 
different fr‘>m that .“-een in the ntirmal nonpregnant uterus of the ailuli. 

Tlu'sc grttwth elic.nges are of consitlenihle interest when comparetl with 
the eniargenii'Jit of the cervix in the pregnant uterus tiescrihed by Stieve, in 
IP27. anti with the growth in length of the fetal ntt'rns tie.serihctl hy .‘scammon 
in I‘.t2<i. In .supjMirting tin* work of Halhan, IDOo, .‘•^camnitm tlrew attention 
to the fact that if ;i eharl he made ttf tlie length of the fetjtl uterus at ditTerent 
stages of tlevelojmient, it is .H-en that immediately after birth the growth 
makt'S a suthieii ilroj). This is .-aitl to Is* tine to the sutitlen withiirawal from 
the fetus of placental (jr maternal hypophy.-eal honn«ine.s. .s'eamnum pointed 
out that if the line of growth iH-fore tiu* enlargement is projected on to the 
litu* of gn»wth after rednelion in lengtli at birth, tiiis line will show that the 
length of the uterus after birth is ju.st as wouhl he exjK'cteii if gntwth had hct'ii 
tmihtrm thruughotit the whole jM-riod, Hunter (UK!0) measured a large series 
of gro.-.s di.-seclions of the ttti'ins and conliniu’d .'■icammon’.s olwrvation. He 
found, howiiVer, that the .iinhlen n'duction in length after birth Ls as.sociated 
mainly with u decrease in siz(' of the cervix. 

.Similar enlargement of the cervix has been shown hy Stieve (1927) to 
occtir in the pregnant uteni.'^. 'Fliis writer believes that the cervical .swelling 
Ls probably <lue to hormones that develop in pregnancy, 'riie epithelial cells 
are .stimulated to activity, undergo hyperplasia ami secrete at» enormou.s 
umount of mucin. This, in turn, cau.ses degeneration of the cells them.selve.s. 
Tlu* degenenited cells are then .shed ami a denuded .surface is left. The e.x- 
traorditiary enlarg<*mesit of the h-tal cervix prior to birth is probably due to 
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vagina becomes sharply demarcated by the formation of the solid primordia 
of the anterior and posterior fornices in the form of solid shovel-shaped epi- 
thelial projections. The anterior is lower 
than the posterior fornix developmentally, 
and not because of the uterovaginal angula- 
tion, as usually stated (Fig. 275). 

The primitive vaginal plate increases in 
all dimensions, especially anteroposteriorly, 
by a sudden phase of epithelial proliferation 

75 mm. 



Fig. 273. — ^The stippled area represents the 
caudal portion of the uterovaginal canal and the sino- 
vaginal bulbs converted into a solid mass of epith- 
elium (primitive vaginal plate). The stratification of 
epithelium progresses cranialward. The Wolffian 
ducts are intact at the very caudal end but have 
generally involuted to such an extent that only 
slands of epitheluim remain on each side of the primi- 
tive vaginal plate. (Koff in Carnegie Institution of 
Washington, Department of Embryology, vol. 23.) 



Fig. 274. — The caudal portion 
of the uterovaginal canal has be- 
come solidified by stratification and 
fusion of the epithelium of the 
mullerian ducts, and sinovaginal 
bulbs forming the primitive vaginal 
plate. This solidified portion later 
hollows out to form the vagina. 
(Kofi in Contributions to Embry- 
ology, vol. 23, Carnegie Institution 
of Washington.) 


and invasion of the surrounding mesenchyme, like the growth of a cancer 
(Fig, 276). The epithelial activity begins at the caudal extremity and pro- 
ceeds cranially. The growth in length and width of the caudal end of the 
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It is thus seen that the vagina has a double origin from the caudal portion 
of the uterovaginal canal (mullerian, upper two thirds) and the sinovaginal 
bulbs (urogenital sinus, lower tliird). 

On the basis of his study of a large series of human female embiyos, from 
11 mm. C. R. length to term, Nagel (1SS9-91) came to the conclusion that the 
vagina and hymen are purely miillerian in origin. He states that these 
structures arise wholly from the united miillerian ducts. The lower ends be- 
come solid, grow rapidly in length through hypertrophy and hyperplasia of 
their lining cells and invaginate the posterior wall of the urogenital sinus to 
form the mullerian tubercle. The apex of this projection breaks down to al- 
low communication between the vagina and the sinus, thus marking the origin 
of the future hymenal orifice — in the position of the mullerian tubercle of 



Fig. 270. — ^'Fhis is :i photograjih of a tninsvcr.sc .section through tho primitive vaginal 
plate a .short <ii.staacc above it.s contact with tlie urogenital sinus, of a 15,S-nun. cmbrj’o. 
Three centers of proliferation are .•ihown; two lateral with dcgeneniting cells to form the 
vaginal lumen, and one central. Tiie urethra is shown anterior to the vagina. (Koff in 
Contributions to Embryology, vol. 23, Carnegie Institution of Washington.) 

earlier specimens. The solid lower portions of the fused mullerian ducts 
eventually hollow out to form the vagina and the upper patent portions be- 
come the canal of the cervix and the cartty of the uterus. Exactly this 
theory' has been stated in most of tho German and English text-books, e. {/., 
Keibel and iMall (1912), Prentiss and ^Vi-ey (1920) despite the contradictoiy 
evidence to be presented later. 

Bloomfield and Fraser in 1927, after a study of this problem, summarized 
their results as follows; “The lower end of the vagina, like the rest of that 
structure, is purely a mullerian derivative. It establishes connection with 
the urogenital sinus at an early stage at the ape.x of the mullerian tubercle. 
This site is that of the upper part of the future hymen. Its lumen is filled 
for a short time with a plug of epithelial colls derived from the lining of the 
VOL. I — 37 
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Mijsbei’g (1924) and Kemperman (1931) came to the conclusion that the 
upper two thirds of the vagina is miillerian in origin while the lower third is 
formed by the fusion of the wolffian bulbs with each other, the uterovaginal 
canal above and the urogenital sinus below. Mijsberg states, “In the middle 
of the third month they (wolffian bulbs) appear as vesicular dilatations of the 
lower ends of the wolffian ducts. Even in their early stages their epithelial 
walls are fused with the epithelium of the urogenital sinus: The lumen of 
the vesicles soon disappears by the marked thickening of the stratified cu- 
boidal epithelium, and the wolffian bulbs are formed. These proliferate 
quite rapidly and e.xtend a certain distance along the lateral walls of the 
urogenital sinus so that they include part of the sinus.” E.xcept for different 
terminology this description would hold for the sinovaginal bulbs described 
by Koff (1932). Mijsberg, however, does not recognize that the intimate con- 
nection of the so-called “wolffian bulbs” Mth the urogenital sinus is due to 
the fact that they are not wolffian in origin, but derived from the urogenital 
sinus. Effidence for this is as follows: In early stages the epithelium lining 
the bulbs is identical with that lining the urogenital sinus; the cells lining the 
wolffian ducts never show signs of proliferation and, in fact, show evidence 
of degeneration; in a number of specimens the wolffian ducts completely dis- 
appear before the bulbs are formed; the urogenital sinus presents lateral 
evaginations coincident with the disappearance of the muUerian tubercle. 
If the bulbs were derived from the wolffian ducts one would expect a pushing 
forward of the posterior wall of the sinus rather than a pulling outward as 
can be seen in Fig. 270. It is, moreover, unreasonable from the point of 
view of general embiyology to expect the wolffian system to involute generally 
wliile the lower ends suddenly assume a period of activity and play so im- 
portant a role in the formation of the vagina. 

Retterer (1891) states that the vagina is formed in part from the fused 
mullerian ducts and in part from the urogenital sinus. He describes lateral 
folds in the urogenital sinus which thicken, approach each other, and fuse. 
The urogenital sinus is thus divided into an anterior canal which serves as 
the urethra, and a posterior channel which forms the sinus derivative of the 
vagina. The criticism of this theory, as agreed upon by most recent inves- 
tigators, is that at no time is there evidence of fusion of folds in the urogenital 
sinus of human embryos. 

Spuler (1930), writing in Veit-Stoeckel’s “Handbuch der Gynakologie,” 
states that the vagina is mainly mullerian in origin, and beUeves that the 
lower fused ends of the mullerian ducts, which he calls the conus vaginalis, 
derive cells from the urogenital sinus. He also believes that the lower por- 
tion of the vagina develops as a frontal division of the urogenital sinus, a 
view similar to that of Retterei*. 

An analysis of both Spuler’s and Retterer’s views shows that they believe 
the lower portion of the vagina to be formed from the urogenital sinus. 
But they also believe that the mode of formation depends upon a frontal 
separation of the urogenital sinus by fusion of lateral folds therein. 

Pozzi (1884) also believes that the lower portion of the vagina is derived 
from the urogenital sinus. His belief is based on a study of abnormalities of 
the vagina and vulva, particulai’ly on a case in which the hymen was present 
and the vagina was represented by a small pocket which he believes was 
derived from the urogenital sinus as well as the hymen. Wharton (1929) 
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Taussig (1908) bases his views on a study of five ombiyos examined by 
serial section and considers that the hymen has a vaginal origin, independent 
of the point at which the vagina is in contact with the urogenital sinus. 
Within the vagina, according to this author, there arises a fold of vaginal 
tissue, the hymen. At the point where the vagina is continuous with the sinus 
epithelium, another well-marked fold of tissue is present which disappears as 
development proceeds. 

Gellhorn (190-1), Nagel (1891), Buden (1879) agree that the hymen has a 
dual origin, namely, from the miillerian ducts and urogenital sinus. Mijsberg 
(1921) and Kemperman (1931) also ascribe to the hymen a dual origin, from 
the wolflian ducts which they believe form the lower portion of the vagina, 
and the adjacent urogenital sinus. It follows, therefore, that theories con- 
cerning the formation of the hymen arc dependent on those conceiving the 
origin of the lower end of the vagina. 

DEVELOPMENT OF THE UROGENTT^IL SINUS 

The rectum, bladder, urethra, and urogenital sinus are formed by a triple 
division of the cloaca. The liist division completely separates the doisal 
third of the cloaca or the rectum, and the remains of the cloaca are divided 
by a second incomplete division into the bladder, urethra, and urogenital 
sinus. 

By cloaca is undeistood that part of the intestine that lies caudal to the 
point where the allantoic duct projects. Into it there open from above, the 
intestine and the allantoic duct (Fig. 2G2). The ventral surface of the cloaca 
comes into contact and fuses with the ectoderm on the surface of the body, the 
mesodenn being pressed aside. This area of fusion is termed the cloacul 
membrane (Tourneut , 1888 ; Born, 189-1 ; Polit/.er, 1931). The cloacal membrane 
consists then of two layers of epithelium, externally ectoderm, internally 
entoderm. In Fig. 202 the membrane begins immediately caudal to the 
allantoic duct and e.xtends almost to the caudal end of the cloaca. 

The first division of the cloaca begins in -l-mm. embiyos. It separates 
the dorsal third or quarter, the rectum, from the ventral portion of the cloaca. 
The separation takes place by the formation of the saddle between the opening 
of the allantois and intestine into the cloaca, growing as a frontal partition 
parallel to the dor.«al wall. This is termed the uroredul septum (Fig. 202). 
The line along which the septum grows downward in the interior is marked 
on the outer surface of the cloaca by a groove. The septum eventually 
reaches the cloacal membrane, fuses with it and divides the cloaca into the 
rectum, and the ventral remains of the cloaca (Fig. 203). By this fusion the 
cloacal membrane is divided into an anal membrane that closes the rectum, 
and a urogenital membrane that closes the ventral remains of the cloaca. 
In later development both membranes are broken through independently to 
form the urogenital and anal openings. 

While the urorectal septum is growing, the second division, which sepa- 
rates the ventral lemains of the cloaca into bladder, urethra, and lu’ogenital 
sinus, is beginning. The cloaca is fastened to the outer wall of the body of the 
embryo at three points; to the umbilicus by the allantoic duct or urachus, 
along the entire cloacal membrane to the anterior abdominal wall, and by the 
mesonephric or wolffian duct to the posterior wall of the embryo. The 
position of these three points of fixation determines the shape of the cloaca. 
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changes, however, are those involved in the separation of the urogenital 
opening and the anus. In the male the gutter-like urogenital opening is 
transformed into the tubular urethra by the almost complete fusion of the 
bilateral urethral folds to form the median raphe (Fig. 279, A). At the same 
time the labioscrotal swellings migrate from their primitive lateral position 
to a new one caudal to the penis, forming the scrotmn. In the female the 
labioscrotal swellings unite caudally in front of the anus to form the posterior 
commissure and persist as the labia majora (Fig. 279, B). The urethral folds 
which fuse in the male remain open in the female to surround the urogenital 
opening (urethrovaginal orifice) and form the labia minora (Fig. 280). The 
cavernous portion of the phallus becomes the clitoris, divided by the coronary 
sulcus into glans and shaft, the latter continuous vfith the labia minora imtil 
the frenulum clitoridis develops at a somewhat later period. In the male the 
prepuce develops at about 10 mm. in the follomng manner. The piimitive 
glans becomes divided into two portions by an epithelial cylinder that grows 
in from the epithelium of the e.vternal sm-face. The two parts are an outer 
cylindrical mantle, forming the prepuce, and an inner sphere, forming the 
glans. The epithelial ingrovTh or lamella is not a closed tube, but is imperfect 
on the anal surface, where the stroma of the glans and pi-epuce foim the fren- 
ulum. The solid epithelial lamella becomes hollowed out by degeneration of 
its central cells, the cartty breaks through to the exterior, and there the space 
between glans and prepuce is formed. In the same general way the prepuce 
and the frenulum develop in the female. 

THE DEVELOPMENT OF THE OVARY 

The Problem of the Origin of the Germ Cells. — Since the time when 
August AVeisman (1904) first made a clear distinction between the soma and 
the germ plasm, and introduced the now familiar concept of the uniqueness 
and continuity of the germ cells, the origin and history of definitive germ cells 
have become subjects of controversy. 

Boveri, in 1892, confirmed AVeisman's theoiy by his work on the parasitic 
round-worm (Ascaris) in wliich it seemed that germ cells could be traced back 
definitely to early segmentation stages. According to this interpretation a 
part of the original fertilized egg is set apaid as germ plasm early in cleavage, 
a single cell of the fom-celled embiyo in the case of Ascaris. AVork on the 
history of the vertebrate germ cells dates back to AValdeyer (1870), who first 
observed distinguishable germ cells in the germinal epithelium from which he 
supposed them to have been derived. Hoffman in 1886 and Dustin in 1907 
confirmed AValdeyer’s theory of origin from the germinal epithelium and 
Gatenby (1916) added experimental evidence along the same line. However, 
Beard (1900) and B. AI. Allen (1906, 1911) upheld the early segregation theory 
of Weisman. 

Waldeyer^s observations of recognizably different cells in the germinal 
epithelium, together with the evidence of other workers for the early segx’e- 
gation theory, suggested the possibility of tracing the so-called primordial 
germ cells, and following their migration in the developing embryo until 
they reached the site of the gonad. Jenkinson (1913) described primordial 
germ cells migrating from the yolk sac, where they form, to the genital ridge j 
but he admitted the possibility of a peritoneal origin for some of the germ 
cells. Fuss (1911, 1913), upon the basis of Eubaschldn's (1908, 1910) 
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The Indifferent Stage . — The indifferent reproductive gland appears within 
the urogenital folds along with the mesonephros, wolffian and mullerian 
ducts previously described. A small strip of the epithehum of the genital 
fold, derived from the coelomic epithelium medial to the mesonephros, forms 
the parent tissue of the reproductive gland. The epithelium of the urogenital 
fold usually consists of two layers of flat cells. In embryos of 5.3 to 7 mm. 


Suprarenal anlagc 



Fig. 2S1. — ^Transverse section of the urogenital fold of a human embryo of 11 mm. 
greatest length, 9 mm. head-foot length. (Embryo P. 1, from the collection of Professor 
Hochstetter, Vienna; X 150.) Almost all the parts of a mesonephric tubule are cut. Medial 
to the tubule is the suprarenal anlage; the mesonephric fold lies in the frontal plane, its 
summit is marked by the primary excretory or wolffian duct and a dorsolateral and a 
ventral surface may be distinguished. At about the middle of the ventral surface is the 
thickening of the peritoneal epithelium which forms the reproductive gland area. This 
consists solely of coelomic epithelial cells, which are becoming somewhat loosely arranged. 
No differentiation whatever of the epithelial mass is to be seen. 

the coelomic or peritoneal epithelium on the medial surface of the urogenital 
fold and extending along its entire length becomes many layered, invades the 
mesenchyme of the latter, and eventually forms a solid mass of cells showing 
numerous mitotic figures. Soon lateral and medial grooves appear in the uro- 
genital fold (Fig. 264, c and d), separating the reproductive gland from the 
mesonephros, wolffian, and mullerian ducts. However, the genital cells come 
into close contact with the malpighian corpuscles of the mesonephros at the 
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surface epithelium. There are eventually two types of cells in the epithelial 
cell mass, geyiital cells and indifferent cells. The foiTner are distinguishable 
by the large size of their cell bodies and nuclei, the cell body being about 
twenty-seven times the size of the nucleus. The latter are vesicular in shape 
and contain a vdde-meshed chromatin network. 

Between 28 and 80 mm. two changes occm* in the epithelial cell mass: (1) 
The ingrowth of connective tissue and vessels from the hilum to the periphery; 



Mullerian duct 

Fig. 282. — Cross section througli the testis and mesonephros of a 20-nim. human embryo. 

(After FischeL) 


(2) the conversion of most of the genital and indifferent cells into young ova 
and follicle cells (Felix, 1912). The first traces of connective tissue are seen 
in 2&-nuii. embryos. Fine strands, which develop branches, radiate from the 
hiliim to the surface of the ovary, so that a network is formed which has 
coarse meshes in the medullaiy 2 one and fine ones in the cortical zone. More- 
over, numerous strands reach the surface of the ovary to form a compact 
layer, the tunica albuginea^ which is fully developed at 180 mm. Thus the 
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genital and indifferent cells become subdivided by the stroma into small 
groups (Fig. 283). Each gi’oup contains a primordial ovum surrounded by 
a layer of follicle cells, both derived from the genital and indifferent cells. 
Each primordial ovum, sm-rounded by a layer of follicle cells, is called a 
'primary follicle (Fig. 284). 

From the third month of development those cells included in the coarse 
meshes of the meduUa degenerate, and the connective tissue strands collapse 
to form the dense stroma ovarii. So it is only in the peripheral or cortical 
portion of the ovaiy that follicles persist. 

The primordial follicles may develop into graafian follicles at any time 
during intra-uterine life, after the sixth month. In fact, their number in- 
creases as pregnancy advances, despite the fact that involution occurs con- 
comitantly, as indicated by the presence of atretic follicles in the fetal ovary. 
It is the general assumption that the number of primary follicles increases 



Fig. 2S5. — ^Transverse section of a 50-min. human embryo showing relation of ovary 
and rete ovarii to mesonephros and rniillerian duet. (From the collection of Professor R. 
Meyer, Berlin.) 

during the first year of extra-uterine life, and also that the transformation of 
genital and indifferent cells into primary foUicles ceases dming the second 
year (Fischel, 1931). The cells of the theca interna are derived from the 
stroma of the ovary, and can be seen only in graafian follicles. 

In the hilum of the genital gland some of the indifferent cells arrange 
themselves in the form of cords, rete cords (Fig. 285). According to Wilson 
(1925) these develop at the early stage of 15 mm. and soon extend into the 
stroma of the mesonephros and come into close relationship with the glomer- 
uli there. In the early stage of development of the rete no differences are 
noted in the two sexes. In later stages, however, the rete in the male be- 
comes conveided into tubules, which fuse wtb evaginations from the capsules 
of the glomeruli of the persisting upper portion of the mesonephros to foirni 
a portion of the excretoiy apparatus of the testicle (Fig. 282). In the ovary 
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Ths thiee or four roost craoially situated gloiueruli and tubules become broken 
up and lose tbeir connection witb tbe wolffian ductj wiiile those which are 
preserved maintain this connection. In the male the rete tubules grow into 
contact and fuse -with the evaginations of the glomerular capsules which con- 



Fig. 287 . — A diagram showing the relationship of the ovary to the mullerian duct, and 
mesonephros. The mesonephros and wolffian duct degenerate. Of the mesonephros the 
cranial portion persists to form the epoophoron, the caudal to form the paroophoron. Of 
the wolffian duct only that portion receiving the tubules of the epoophoron is retained, 
though portions of the rest may persist as Gartner’s duct. (After Fischel.) 

nect the former with the wolffian duct (ductus deferens) (Fig. 286). In the 
female the union is not essential to provide an outlet for the products of the 
ovary, and the union is imperfect (Fig. 287). 
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PRESENTATION^ 

By this term is understood the relation which the long axis of the fetus 
bears to the long axis of the mother. There are two main divisions of pre- 
sentation: the longitudinal presentation in which the head or the breech may 
present and the transverse presentation in which the shoulder is the pre- 
senting part. Cephalic presentation is further divided into sincipital pre- 
sentation, brow presentation, and face presentation. Breech presentation is 
also divided into frank breech, complete breech, and the various foothng 
presentations. 

Causes Which Influence the Occurrence of Presentation. — ^When we 
follow the course of normal pregnancy we find, in the early period, roughly 
the first hah, that owing to the small size of the fetus compared with the 
relatively large uterus, there is no special disposition of the fetal body, it 
has plenty of room to move about. As pregnancy progresses, however, the 
rapidly growing fetus gradually fills the uterine sac; the space for movement 
becomes more hmited and the fetus is more or less constrained to dispose 
itself as a longitudinal mass in conformity with the long axis of the developed 
utems. This longitudinal posture of the fetus is found to occur in the second 
half of pregnancy, more especially toward term in the great majority of cases 
(about 99.5 per cent). Furthermore, in most instances the head points 
downward, occupying the lowest segment of the uterus, and so it happens 
that in about 96 to 97 per cent of aU longitudinal postures the head is the 
presenting part. But even if, through any circumstance, the fetus should be 
forced into another relationship and he transversely or obhquely in respect 
to the long axis of the uterus, reflex muscular contractions of the bulged 
uterine wall and other factors tend to bring the fetal body back to its longi- 
tudinal pose. 

While the natural factors leading to a longitudinal posture of the fetus 
are easily comprehended, it is more difficult to explain the great preponder- 
ance of head presentations. Many theories have been advanced in explana- 
tion of the problem, but the most widely accepted are those of gravitation 
and accommodation. 

Aristotle beheved that the usual head presentation was due to the fact 
that the head was heavier than the breech and therefore sank to the lowest 
part of the uterus. In later times experiments by Duncan, Veit, Scanzoni, 
Seitz and others showed that when a fetus was immersed in a salt solution 
of approximately the same specific gravity as itself it floated obhquely with 
the head at the lowest part. Seitz experimented with 40 stillborn fetuses of 
different ages and found that in the earfier months the relative weights of 
the breech and head were the same, but that from the eighth month the head 
became slightly heavier. Nevertheless, he observed that from 70 to 80 per 
cent of fetuses born before the eighth month were delivered with the head 

1 Since the term “presentation" is used to describe numerous variations in longitudinal 
presentations such as vertex, brow and face, in cephalic presentations and the several 
divisions of breech, the term deserves a broader definition. It should be made synonymous 
with “presenting part." By exact determination of the presenting part we are enabled to 
decide what relation the long axis of the fetus bears to that of the mother, whether the 
breech, shoulder or the head presents, and if the head, in what degree of flexion or de- 
flection it lies. The name of each presentation is derived from the presenting part. _ It is 
believed that some of the confusion which now exists could be avoided if a change in the 
definition were made in accordance with these facts. 
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When the child Ues across the maternal axis or obhquely thereto, the 
presenting part is the shouldcv and the head lies on one side or in one ihac fossa. 

The major divisions of presentation and their subdivisions are shown in 
the following scheme. 

(.4) Longitudinal ■presentation: 

I. Cephalic presentations: 

1. In flexion: vertex or occipital presentation. 

2. In deflection: 

(а) Sincipital. 

(б) Brow. 

(c) Face. 

II. Breech presentations: 

1. Complete breech, both feet and buttocks presenting. 

2. Frank breech, thighs flexed, knees extended. 

3. Footling, single or double. 

4. Knee, single or double. 

{B) Transverse or oblique presentation: 

I. Shoulder presentation. 


POSITION 

Position in obstetrics has a limited meaning. It is the relation of an 
arbitrary point on the presenting part of the fetus to the right or left anterior 
or posterior quadrant of the mother’s pelvis.' For purposes of description, 
the cavity of the pelvis viewed from below is divided into four quadrants: 
right and left anterior, right and left posterior. A designating point which 
the French call the -point de repere (“landmark”) and in English is called the 
point of direction, is chosen on each presenting part. “The point of direction 
is that portion of the presenting part which temporarily approaches or ulti- 
mately comes to pass under the pubic arch.” On the occiput and sinciput 
the point of direction is the small fontanel; on the breech, the sacrum; on the 
face, the chin ; and in transverse presentation, the scapula. In each presentation, 
the point of direction will be found in one of the four quadrants of the pelvis or 
in the transverse diameter. Six positions are thus possible: right anterior, 
posterior or transverse, and left anterior, posterior or transverse. By accu- 
rate identification of the presenting part and the location of the point of 
direction in one of the four quadrants of the pelvis, the presentation and 
position are both determined. The parts of the fetus are named according 
to their relation to the mother in an upright position: right, toward the right 
side of the mother; upper, toward the mother’s head; posterior, toward the 
mother’s back. 

The various positions classified by their Latin names and with the ob- 
breviations approved by the International Medical Congress, Washington, 
D. C., 1887, are shown in the following scheme. 

CEPHALIC PRESENTATIONS 

1. Verte.x — occiput, the point of direction. 


Occipito-laeva anterior O. L. A. 

“ laeva transversa O. L. T. 

“ laeva posterior 0. L. P. 

“ de.xtra anterior 0. D. A. 

“ dextra transversa 0. D. T. 

“ de.xtra posterior 0. D. P. 
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toward the right. In the upright standing posture of the mother, the fetus, 
in accordance with its weight and its support, will sink anteriorly with the 
back occupying the roomy left half of the uterus. As the mother is usually 
twice as long in the standing as in the lying down position the greater tendency 
will be for the fetal back to be anterior and on the left side. The head tends 
to follow the position of the back, so that the occiput lies most commonly 
to the left and in front. Variations in the mechanical factors described 
result in the other positions. The right posterior is the next in frequency 
because the fetal back finds more room in the side of the uterus than it does 
in relation to the anterior or posterior wall. 

DIAGNOSIS OF PRESENTATION AND POSmON 

■ Five methods are used in the diagnosis of presentation and position: 
inspection, abdominal palpation, vaginal or rectal examination, ausculta- 
tion, and a-'-ray. 



Inspection reveals the general shape and size of the abdomen. The 
normal pregnant uterus at term is symmetrical in shape, somewhat broader 
above than below, and the longitudinal diameter is greater than the trans- 
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right ligament lies a little farther away from the midhne than the left, because 
of dextrorotation of the uterus. 

The small parts palpated in the fundus are of value in the diagnosis of 
presentation and position. When found in the lower or middle segments of 
the uterus they are sometimes misleading. In the fundus they are on the side 
opposite to the back. The location of the heart tones is only confirmatory 






Fig. 301. — Varieties of position. 


evidence of presentation. In vertex cases they are heard best in the lower 
quadrant of the abdomen on the right or left side. When the back is pos- 
terior, the point of greatest intensity may be well around in the flank. When 
the breech is down, the heart tones are on a level with or above the umbilicus 
on the side where the back lies. In face presentation, the chest of the baby 
may lie close to the abdominal wall of the mother and the heart tones are 
heard loudest over this area, in one of the lower quadrants. 
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occiput is anterior; in occipitoposterior positions, it is found four or five finger- 
breadths away from the midline, toward the flank. 

Auscultation of the fetal heart tones is of value in determining the loca- 
tion of the back. The point of greatest intensity is on the side where the 
back or the shoulder of the baby comes in contact with the uterine wall. 
The tones are transmitted better through a solid medium than through a 
fluid. If the back is deflexed the heart beat may be heard with equal or 
greater intensity on the opposite side. In breech presentation it is heard 
best above the level of the umbilicus; in cephahc presentations, on one side 
or the other, in one of the lower quadrants of the abdomen. 

The abdominal findings may be so obscured by the presence of hydram- 
nion or by thick tense abdominal walls that an accurate diagnosis by external 
examination is impossible. In multiple pregnancy the diagnosis of the pres- 
entation and position is often difficult. Under such circumstances examination 
by means of the T-ray may be the only method by which the presentation 
can be determined. 

Diagnosis of Presentation and Position by Vaginal Examination. — The 
diagnosis of the presentation by internal examination requires first the 
identification of the presenting part. Vertex presentations present a smooth, 
hard, round surface. The large and the small fontanels, connected by the 
sagittal suture, are the prominent landmarks on the vertex. Three sutures 
unite in the form of a Y to form the small fontanel. The upright portion of 
the Y is formed by the sagittal suture. The large fontanel, at the opposite 
end of the sagittal suture, fies at the junction of four sutures. The number of 
sutures which enter a fontanel serve best for its identification. In occipital 
pi’esentation the small fontanel is found in one of the four quadrants, some- 
what nearer the periphery than the center of the pelvis. The large fontanel 
lies at a higher level; if flexion has been maintained or the cervix is not com- 
pletely dilated this point cannot be reached by the examining finger. The 
location of the small fontanel in one of the quadrants determines the pres- 
entation and position, which may be occipito-right-anterior or posterior, or 
occipito-left-anterior or posterior. 

Sincipital presentation is recognized by finding the large and small 
fontanels at about the same level, with the sagittal suture extending from 
one to the other. In this presentation the small fontanel is the point of dnec- 
tion and the position is named for the quadrant of the pelvis in which it hes. 

In brow presentations the large fontanel is found on one side of the pelvis 
and the supra-orbital ridges on the other. The brow lies between the two 
and is the point of direction. The position is fronto-right or left anterior or 
posterior, named for the quadrant of the pelvis in which the forehead hes. 

If the presenting part is soft and irregular, it may be either the breech, 
the shoulder or the face. The face is soft, owing to congestion and sweUing 
of the cheeks and hps. The breech is identified by the sacrum and the ischial 
tuberosities with the anus between. The anus may be differentiated from 
the mouth by the absence of the alveolar processes. Sometimes the scrotum 
of a male infant may be palpated. The position is named from the quadrant 
of the pelvis in which the sacrum is located: sacro-right or left, anterior or 
posterior. 

The shoulder is recognized by the axilla, the costal gridiron and the 
scapula. The closed apex of the axilla points toward the side on which the 
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MATERNAL CHANGES INCIDENT TO PREGNANCY 

By J. Isfeed Hofbatjee, M. D. 

BALTIilORE, ilD. 

In recent years, the subject of the mutual reactions of pregnancy and the 
organic diseases associated with and incident to gestation has received wide 
attention. It was in the study of these interrelations that investigators soon 
realized that for a sound understanding of abnormahties it is first necessary 
to comprehend and control the norms. In consequence, we are coming more 
and more to recognize the necessity of a proper knowledge of the normal 
structure and normal function as a preliminary to the elucidation of patho- 
logic lesions and deflected functions. “To become good and enlightened 
practitioners, we must become able physiologists” (Marshall HaU). 

Thus, as knowledge advanced it became evident that pregnancy affects 
the entire organism, creating radical changes not only in the reproductive 
organs but in other systems as well. TVTiile, in the past, such alterations of 
organic structure and function were attributed largely to nervous impulses, 
originating in the pregnant uterus, recent investigations tend to correlate 
them with hyperactivity and hyperfunction of certain ductless glands 
(anterior pituitary, thyroid, the adrenal cortex, the chorionic epithelium). 

URINARY TRACT 

Our knowledge concerning the nature and the pathogenesis of parenchym- 
atous changes of the kidney in pregnant women is far from complete; this 
deficiency is reflected in the diversity of opinions regarding the condition. 
Much of the Hterature on the subject is unintelhgible, since it fails to specify 
the particular type of renal involvement. There is a consensus of opinion, 
however, that the kidneys are not severely or permanently damaged, as 
evidenced by their prompt return to normal after delivery. Cloudy 
swelling of the epithelium of the convoluted tubules, swelling of the capil- 
laries of the glomeruli and hyalinization of the afferent arterioles have been 
described as the essential featimes of a condition which has no analogue in 
pathology and which, for want of a more fitting term, is called “the kidney 
of pregnancy.” Coincident with these changes there occurs in the normal 
/■ pregnant woman, beginning with the fourth month of gestation, an increased 
permeability of the kidneys with regard to the excretion of sugar, as evidenced 
in the positive alimentary glycosuria test, with persistent normal blood sugar 
readings. A minute amount of albumin along with a small number of hyaline 
casts is detectable in the urine of a large percentage of normal pregnant women 
during the last few weeks of gestation. This shght albuminuria, unassociated 
■ with deviation from the normal in other routine functional tests, is a char- 
acteristic of pregnancy. The factor responsible for the status of the kidneys 
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Fig. 303. — Primigravida mens. VIII. Fetus in L. O. A. Note dilatation of right ureter and 
renal pelvis. Marked outward dislocation of right ureter. Urine normal. 
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shows a moderate thickening, due both to edema and the advent of young 
connective tissue fibers. Now and then, there is an accumulation of lymphoid 



Fig. 306. — ^Pregnant ureter at term, juxtavesical portion 2 mm. above ureterovesical 
junction. Sh., ureteral sheath: U., ureter. 



tissue. The epithelium is arranged in several layers, the individual cellular 
element having nearly doubled in volume. Lymphocytes, plasma cells and 
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In striking contrast with the regular occurrence of rearrangement in the 
lower ureter, noted in our specimens, the findings in the upper part lack uni- 
formity. The increase in size in the muscular bundles, although occasionally 
definite, appears by no means constant. On the other hand, the intercalation 
of various numbers of fibroblasts both within the mucosa and within the 
muscular coat extends throughout the entire course of the ureter. The whole 
complex of connective tissue in the upper urinary tract is loose and delicate, 
an undulating course of loosely arranged connective tissue fibers predomi- 
nating, in contradistinction to the density of structure seen in the lower 
urinary tract. Reference to Fig. 309, a photomicrograph of the ureter 9 cm. 
above the ureterovesical junction makes these features clear. 



Fig. 309. — Photomicrograph of pregnant ureter 9 cm. above ureterovesical junction (X 84). 

Before entering into the second phase of our subject, which is concerned 
with ureteral atony in pregnant women, the reader’s attention is directed 
to the clinical evidence at hand, viz., that protracted ureteral distention is 
commonly attended by an insufficiency of ureteral peristalsis. At the same 
time, the occurrence of atony coincident with slight ureteral dilatation in the 
early months of pregnancy calls for another etiologic factor. In this con- 
nection, brief reference should be made to recent experimental work, demon- 
strating the depressing effect of substances low'ering the surface tension of the 
blood, upon both the tonus and the contractions of the ureter; the phenomenon 
being due to the increase of cholesterol and bile acids in the blood during 
pregnancy. 

The first indication of ureteral dilatation occurs about the tenth week 
of pregnancy. By using intravenous pyelography, which enables us to study 
the efficiency of the kidney in regard to the time and the rate of excretion of 
uroselectan, it became evident that the dilatation of the pelvis, by reason of 
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istic feature. Vigorous peristalsis, extending from the cardia down to the 
pylorus, with associated circular contractions in the pyloric region, are rec- 
ognizable during the first four months of pregnancy in about 60 per cent of 
cases examined. Such phenomena occur less distinctly during the ensuing 
months. In exceptional cases, antiperistalsis of the stomach is noticeable 
on the screen. The bearing of such findings on the causation of vomiting in 
pregnancy is obvious. 

A loosening and a slight edematous imbibition of the mucosa of both the 
small intestine and the appendix have been described. The practical aspect 
of the matter is that such observations may afford a plausible interpretation 
for the occurrence, in some instances, of an increased penetrability of the 
intestinal wall to split products of digestion and to bacteria. The occurrence 
of asymptomatic bacteriuria in a large percentage of apparently normal 
pregnant women has been reported by some writers as probably due to an 
increased resorption of intestinal bacteria. Abnormal conditions for ab- 
sorption of digestive products (histamine) may be regarded as possible etio- 
logic factors in certain types of toxemia of pregnancy. The significance of 
these important observations will not be apparent until the much disputed 
possible increase in permeability of the intestinal wall during pregnancy has 
been definitely settled. 

Upward displacement of the cecum and the appendix, as a result of growth 
and expansion of the pregnant uterus, was first described by Fiith. Routine 
a-ray examinations of pregnant women by other investigators have failed to 
establish the regular occurrence of this phenomenon. Quite recently, however, 
definite appendiceal displacement in pregnant women was demonstrated by 
the roentgenological investigations of Baer and of Schumacher. It was 
found that the appendix undergoes progressive displacement upward after 
the third month, reaching the level of the iliac crest at the end of the sixth 
month. After the seventh month of pregnancy, the case of the appendix 
appears to be lying above the iliac crest in approximately 90 per cent. In 
exceptional cases, the upward displacement of the appendix by the growing 
uterus may shift the organ far above McBurney’s point, occasionally even 
under the costal arch. The colon, also, is pushed upward and curves around 
the uterine fundus, the cecum being crowded upward and outward. 

The bearing of these phenomena on the seriousness of appendicitis in 
pregnant women needs no emphasis. 

RESPIRATORY SYSTEM 

In comparatively I’ecent times, much has been learned concerning changes 
in the laryngeal mucosa occurring during pregnancy. Accurate information 
was obtained both by careful study of the histology and by direct inspection 
of the interior of the larynx. The microscopical appearance of the laryngeal 
mucosa during gestation may be summarized as follows : Hyperemia, edema, 
' cellular infiltration (with aggregations of lymphocytes, plasma cells and 
' decidua-like elements). Laryngoscopy in pregnant women reveals striking 
changes in the interarytenoid region and in the false cords, where marked 
hyperemia and edematous imbibition bear some resemblance to inflammatory 
processes. In a certain percentage of cases, the interarytenoid region may 
show an excessive development of edema, resulting in the formation of a 
plateau-like structure which protrudes into the laryngeal cavity. Under 
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in resistance to infection which the pregnant organism possesses. The eluci- 
dation of certain clinical phenomena in pregnant women which has resulted 
from such studies is obvious. 

There is an increase in the sedimentation rate of the red blood corpuscles 
) during the second half of pregnancy. This is very probably due to an in- 
: crease of both the globulin content and the viscosity of the plasma. Another 
interesting physico-chemical phenomenon is lowering of the surface tension 
of the blood serum in pregnancy which is noticeable from the third month 
' and which becomes more pronounced as pregnancy advances. The relation 
■ of this phenomenon to the etiology of ureteral and uterine atony during preg- 
. nancy was discussed recently. Normal gestation is associated with an 
increase in neutral fat (lipemia) as well as cholesterol. Estimation of the 
lipolytic index during the successive months of gestation shows a gradual 
j decline. There is a slight progressive decrease of the calcium content of the 
i serum during the second half of gestation. During the first six months of 
pregnancy the concentration of proteins in the plasma falls from the normal 
average of 7 per cent to about 6.2 per cent, rising again during the latter 
months almost, but not quite, to the normal level. The carbon dioxide com- 
bining power of the plasma is likewise decreased and, at term, is approximately 
1 45 per cent, as compared -with about 65 per cent in nonpregnant women. A 
‘i decrease in alkali reserve in the blood as well as a reduction in total base, 
'■ during the second half of pregnancy, are outstanding features. Alveolar 
carbon dioxide tension decreases in pregnancy (Hasselbach). Readings of the 
hydrogen-ion concentration show that the reaction of the blood remains 
normal until the seventh month, when it begins to move slightly toward an 
alkalosis which persists until the time of parturition. A marked increase in 
fibrinogen is an invariable phenomenon of normal pregnancy, 
r Much interest has centered, of late, in the subject of physiologic anemia 
of pregnancy. It was found that a deficiency in the number of red blood cells 
'and in the hemoglobin content is not an unusual occurrence, hemoglobin 
readings below 70 per cent occurring in 60 per cent of normal pregnant women 
during the first two trimesters, while at term, in many cases, the figures show 
a slight rise (Esch, P. Brooke Bland and Goldstein). Furthermore, marked 
improvement was noted in most instances after delivery. Among the factors 
which were elaborately discussed with regard to this type of anemia, the 
occurrence of hemolytic processes due to the presence of a syncytial 
hemolysin in the epithelial covering of the chorionic villi deserves particular 
1 attention. Destruction of maternal blood cells at the surface of the villi, 
;■ most pronounced in the first half of pregnancy, has been clearly demonstrated 
" in the past. It is obvious that such phenomena concern chiefly the requisition 
' of the proper amount of iron for the fetal organism, and this mainly in its 
i l^erythrocytes and its liver. Bone marrow hypoplasia was also discussed as 
I an etiologic factor in certain types of anemias of pregnancy which become 
" most severe between the sixth and eighth months and are progressive from 
' one pregnancy to another (Whitby). 

In the later months of pregnancy the bone marrow apparently becomes 
hyperactive. The reticulated erythrocytes increase, yet fail to bring the 
blood count back to normal. As a constant concomitant of pregnancy, there 
occurs a slight rise of the leukocyte count at term, which becomes distinctly 
accentuated under the stress of labor. 
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many a question ivith finality. At the same time it is true that numerous 
new facts have accumulated which may provide a key to the proper explanation 
of certain hitherto obscure phenomena. 

Indeed, such problems have been rendered more complex by evidence, 
abundantly demonstrated in recent years, and pointing to an intimate 
relationship between the activity of the ductless glands, the vegetative nervous 
system and the electrol5rtes. The products of the ductless glands exert a 
definite influence upon the vegetative system, while the latter ultimately 
controls the action of the hormones. The distribution in the cells of the 
electrolytes, while essentially controlled by both the hormones and the vege- 
tative nervous system, determines, in its tui'n, the effect of the hormones. 
Another phase of the subject in question concerns the interdependence of the 
various ductless glands. They apparently represent one connected chain; 
and any change in the equilibrium, by reason of altered conditions in one 
link, tends to evoke an immediate response by way of synergism or antago- 
nism, on the part of the others. 

j Pituitary. — Change in the hypophysis during pregnancy is characterized 

I by a remarkable hypertrophy of the anterior lobe. This increase in size is 
more distinct in multiparae than in primiparae. In some cases the weight 
of the gland may nearly double. Occasionally, as the result of an excessive 
enlargement of the pituitary there is compression of the optic chiasm, mani- 
: testing itself by bitemporal contraction of the visual fields, which varies in 
degree according to the amount of hypertrophy and compression (Alpers). 
Recession of the hemianopsia takes place about the tenth day postpartum, 
with a subsequent return to normal. Histologically, the enlargement of the 
anterior pituitary is seen to be due to overgrowth of the chromophobe or 
chief cells, which dominate the eosinophilic and basophilic elements and now 
appear transformed into large ovoid cells with clear eccentrically located 
nuclei (pregnancy cells). Their abimdant cytoplasm is filled with fine, dust- 
like granules, staining pink with eosin. Transitions may be seen between 
these elements and the eosinophilic cells. The new structure often appears 
to be arranged in definite adenomatous masses or in columns adjacent to the 
capillary sinuses, outnumbering the normally dominant eosinophilic elements. 
The latter, together with the basophiles, are displaced toward the centers of 
the adenomatous islands. These islands show a distinct increase in size as 
compared with the acini in nonpregnant specimens. Within seven weeks 
after labor the “pregnancy cells” (modified chromophobes) return to their 
original status, although their number may remain larger than before. Dif- 
' fuse hyperplasia of the anterior lobe arising from functional overgrowth 
occurs in most advanced form after multiple pregnancy. Transitions to 
atypical adenomata of mahgnant type have, however, been observed (H. 
Boyd). ^ 

Since Berblinger and others were able to initiate typical gestational 
changes in the anterior hypophyseal lobe of laboratory animals by the in- 
jection of placental extracts, it seems plausible to infer that the trophoblast 
of the chorionic tissue may serve as the normal stimulus to the pituitary 
during pregnancy. In consequence of hypertrophy of the anterior pituitary 
in pregnant women, its association with various phenomena incident to preg- 
nancy has become a fertile field for investigators. Recent evidence of sys- 
temic changes, following the implantation of anterior pituitary substance or 
VOL. I — 40 
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. associated with a sharp drop in the carbon dioxide combining power of the 
: blood (Draper), a definite lowering of the oxygen consumption of the tissues 
and a marked increase in the lactic acid content of the blood (Himwich, 
Geiling). It is common knowledge that these are characteristic biochemical 
' happenings in eclampsia. 

Thyroid.— During the course of gestation, this organ manifests a deflec- 
tion from the normal by changes, both anatomical and functional, which 
' may be interpreted as evidence of increased activity to meet the added 
. demands of pregnancy. Histologic evidence suggests a true hyperplasia of 
‘ the adenomatous tissue while, in discreet places, colloid is stored in excess 
of the normal. The epithelium lining the acini proliferates and becomes 
columnar, active cell division occurring here and there. The proliferating 
epithelium is seen to project into the enlarged acinar spaces in the form of 
processes which accommodate the increased number of cellular elements. 
The noticeable enlargement of the thyroid in pregnant women is due to these 
proliferative processes, to a new formation of follicles and to an increased 
vascularity of the organ (Falls, Mussey, and Plummer). With the termina- 
tion of pregnancy, the thyroid dwindles to normal size, decreased vascularity 
and true involution of the parenchyma being the main features of this retro- 
gi-ade process. 

Of late years, several interesting facts have been elicited, indicating 

^ /functional changes accompanying the hyperplastic processes of the thyroid 
during pregnancy. An increased iodine content in the blood of pregnant 
women has been established by the researches of Scheringer. Evidence of a 
distinct increase of the thyroid hormone came from the experimental fact 
that development in tadpoles may be accelerated by the addition of blood 
obtained from pregnant women to the surrounding medium (Eufinger). 
We may further assume thyroid hyperactivity from the rapid diminution 
of the glycogen content of the liver and from increase of ketone bodies in the 
urine and blood during pregnancy (Anselmino and Hoffmann, Eufinger and 
• Wiesbader). 

'/ Certain clinical features of pregnancy also suggest augmented activity 
of the thyroid hormone, as evidenced by increase in the rate of metabolism 
(20-30 per cent above the normal; especially pronounced during the latter 
stages of pregnancy), and increased irritability of the peripheral nerves as 
shown by a response to an electric current of 0.9 ma. as against 1.8 ma. in the 
nonpregnant state (Seitz). Symptoms suggestive of mild hyperthyroidism 
(nervousness, insomnia, tachycardia, increased nervous instability, -mild 
degrees of disturbance of mental equilibrium), are known to occur in a cer- 
tain number of pregnant women (Falls). 

! An added strain on the 'parathyroid bodies during gestation appears prob- 
. able from the fact that the removal of portions of these structures is negative 
in experimental animals, while symptoms of tetany appear whenever such 
' animals became pregnant (Frommer, Thaler). These observations accord 
-with the clinical fact that in certain patients tetany occurs during pregnancy 
only, and is otherwise absent. 

Adrenals, — The structural changes in the adrenals incident to pregnancy 
have been minutely described by Stoerk and Haberer. The entire cortex 
becomes hypertrophied, numerous mitotic figures and vacuoles appearing 
in the zona fascicularis. Abundance of hpoids is conspicuous in the adrenal 
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refer to the most recent studies pointing to a satisfactory solution of the 
problem. 

Schmidt and his associates determined by exact methods the glycogen 
content of the liver in pregnant dogs and found only 57 per cent of the 
normal estimate. These investigators also showed that the capacity of 
the liver cell for storing glycogen is decidedly lowered during gestation. 
Extensive data on modern functional liver tests during the successive 
months of gestation have been reported by C. Kaufmann. It is important 
to consider these at some length. First, by employing von Bergman’s sen- 
sitive bilirubin test (excretion of 50 mg. of injected bilirubin from the blood 
stream witliin four hours, when the liver function is normal) a veiy definite 
delay-^ in the time of excretion was noted from the fifth month on, in about 
50 per cent of the cases examined. Secondly, beginning wth the fourth 
month, the capacity for the assimilation of levulose was obviously impaired 
in the vast majority of pregnant women. Finally, when an attempt was 
made to determine the glycogen content of the liver by the method of Burger, 
who had established an initial hyperglycemia following the intravenous 
administration of insulin in nonnal cases, hyperglycemia was noted in only 
40 per cent of pregnant women examined during the second half of gestation. 
Furthermore, disturbance in carbohydrate metabolism is plainly indicated 
bj^ the advent of creatinuria (Riesser) during the last few months of preg- 
nancy. The results obtained in pregnancy by Kaufmann mth Bergman’s 
liver test have been corroborated by still unpublished studies conducted in 
our department, showing in nearly every instance a definite delay in the 
excretion of the dye during the second half of pregnancy. This test may 
now be regarded as an ideal index of derangement of hepatic function. 

In the light of these results, we may take it as proved that a definite, if 
slight impairment of liver function (insuffisance hepaticiue), with glycogen 
deficiency as its outstanding feature, is constant in a large percentage of 
normal pregnant women, particularly in the second half of pregnancy. 

GENERATIVE TRACT 

Parametrium. — The literature on the reinforcement of the natural de- 
fenses of the body against infection, through well-defined cellular activities, 
is vast. Turning to the status of the parametrium during pregnancy and 
labor, we find that the mechanisms for repelling invasion of bacteria during 
labor are clearly demonstrable in the tissues involved. To understand the 
biological response of the parametrium to the stress of bacterial attack, fa- 
miliarity udth the nature and the significance of certain parametric processes 
associated with pregnancy is essential. 

Until recently little attention has been given to histologic features, in 
particular the mechanism by which the parametrium is enabled to resist 
infection. This defect in our knowledge has been filled in part by recent in- 
vestigations. It has been shown that, while the base of the broad ligament 
in nonpregnant women is built up of dense fibrillar connective tissue with but 
few cell elements and occasional bimdles of plain muscle, throngs of well- 
characterized cells make their appearance in this region at term and during 
labor. These cells are arranged in relation to the coinse of the uterine lym- 
phatics and fall readily into two types. One group consists of cells to which 
the name "clasmatocyte” or “histiocyte” has been applied; while the other 
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From the third month of pregnancy on, there is an evident increase in 
number of the original cells within the parametrial tissue. In part, they 
still lie in close pro-vimity to the small vessels in groups of two to four; in 
part, howevei*, they arc distributed between the tissue fibers. But there is 
a noticeable difference in their relative number in the various places. Trans- 
itional forms appear, on closer study, and in some instances the first phe- 
nomenon observed is that the cjdoplasm grows more voluminous, while at 
the same time the outlines of the cells become ragged or irregular as the result 
of the formation of protruding processes. Here and there vacuoles make 
their appearance. The microphotograph (Fig. 310) shows these conditions. 
With the advance of pregnancy a perceptible increase of the original cells 
in the parametrium is noticed. Lying in groups of five or si-x, they present 
all the transitional stages leading to the formation of monocytes and clas- 
matocytes. -Mitotic figures are decidedly more frequent than in the earlier 
months. It is noteworthy that the specific spindle-shaped connective tissue 
colls appear broader and longer through swelling and that this transformation 
throws the whole structure into relief. As these elements hypertrophy they 
acquire some phagocytic power, as evidenced by their ability to store blood 
pigment. 

At term, a dense collection of macrophages can be seen within the para- 
metrium, both monocytes and clasmatocytes being quite conspicuous. 
Furthermore, cells of another type appear in the immediate neighborhood 
of the smaller blood ve.^sels. These are characterized by the accumulation 
in their cytoplasm of coarse granules, which take up eosin with avidity. Strik- 
ing transitional stages can bo demonstrated all the way from the original 
cell to the elements just described and from the latter to the monoc}'tes and 
the clasmatocytes. it would appear that this type of coll, originally limited 
to the immediate vicinity of blood vessels, may be regarded as the stem cell 
which furnishes the recruits for the army of macrophages in the parametrium. 

The remai'kable development of phagocytic tissue within the tissue spaces 
of the base of the bi’oad ligament is particularly accentuated under the stress 
of prolonged labor, with superadded intra-uterine infection — a period which 
represents the high-Avater mark of macrophage activity. Monocytes and 
clasmatocytes occur in rows, arranged in relation to the com'se of the lymph 
spaces. They exhibit phagocjdic activity, as shown by the intracellular 
inclusion of blood pigment or fragments of erytlu-ocjdes. The clasmatocytes 
present great variation in shape and dimension. Thew conspicuous c 3 ’toplasm 
presents a vacuolated appearance. The accompanying figure illustrates the 
neoformation of phagocjdic tissue within the parametrial tissue at term, with 
a beginning infection reinforcing the biological response. 

All this suggests the recent views of immunologists, concerning increased 
local resistance wherebj' the organism defensively responds. The forces of 
natural resistance are biological reactions of the physiologic emergency ap- 
paratus, called into play when bacteria or foreign materials enter the tissues. 
The basic significance of the implication of mononuclear cells in the various 
processes of resistance and immunity has been emphasized in recent years by 
Gay, Morrison, Besredka, el al. Clinical evidence seems to warrant the in- 
ference of these investigators that there is a remarkable increase in local 
resistance to streptococcus infection when sufficient monocytes and clasmato- 
cytes are present. “Once mobilized, there is no difficulty in demonstrating 
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During the lust few months of pregnancy, a marked distention of the veins 
in the uptiermost portion of the broad ligaments is noticeable in a certain 
number of cases. Failure of their involution may result in the persistence of 
a pampiniform ple.xu.s of varico.se veins (varicocele) in the mesosalpinx. 

The pregnant uterus undergue.s a vast increase in size. At term, it is about 
32 cm. long and weighs about 1000 Gm., this enlargement being mainly due 
to hy{X'rtro{)hy of the preexisting muscle cells. The fully developed muscle 
libers are from two to .'^even times wider and from seven to eleven times longer 
than tho.^e ob.servable in tin* nonpregnant organ. Formation of new muscle 
fibt^rs in the wall of the pregnant uterus has been described by Koelliker, 
Stieve, d al. ^^y researches, however, indicate that mitotic figures occur in 
the outermost layer only. 



Fig. RTJ.— ti-.'iif at term, .siiowing h.vi)erlroi>Iiy of (he .‘^heatlKS of titc 
uteriiiii ve.-s'oLs ami newly forimal .stramls of uuslriated muscular tibcr.s cslcuding into 
tfuj bro:ul ligaiucrit. 

Figure 313 exemplifies the architectonic structure of the wall of the preg- 
nant uterus under low magnification. Beneath the peritoneal covering we 
find a thin superlicial layer of relatively compact longitudintd fibers, above 
a thicker layiT of circular libers, spread apart by characteristically arranged 
connective ti.'^sue spaces, containing many \'e.ssel.s. Internal to this, again, 
comes a layer of musele.s interlacing in both directions, and further within 
comes the bulk of the uterine imiscle, a dense feltliko mass of fibers extend- 
ing to the ba.se of the decidua. Hence, it is possible to divide the nuiscvdav 
wall of the pregnant uterus into two parts, a thinner exterior and a thicker 
interior portion. 
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the organ increases more rapidly in length than in width, and assumes an 
oval form, which persists until the end of pregnancy. By the fourth month 
the organ becomes too large to be contained in the pelvic cavity, and forms a 
tumor, the upper border of which reaches 3 cm. above the symphysis. As 
this becomes still larger, it reaches the umbilicus and later on comes in con- 
tact with the anterior abdominal wall, displacing the intestines to the sides 
of the abdomen, and gradually extends upward until it almost impinges upon 
the costal margin. During the first few months of pregnancy the uterine 
wails are considerably thicker than in the nonpregnant condition, but as 
gestation advances they gradually become thinner, so that at the end of the 
fifth month they are from 3 to 5 mm. in thickness, this measurement being 
retained throughout the succeeding months. 



Fig. 314. — Photomicrograph of lower uterine segment in the sixth month of pregnancy, 
shoAving development of numerous fibroblasts. Note broad connective tissue spaces be- 
tween muscle bundles. 


The structure and function of the outermost layer of the pregnant uterus 
have challenged the attention of several investigators in the past. Helie, 
Henle, and Bayer have noted remarkable rearrangement of this layer, which, 
during pregnancy, forms an external hoodlike structure, arching over the 
fundus and extending into the various ligaments. Certain newer microscopical 
features of the outer muscular stratum were described by the writer (in 1929), 
who stressed the development in this layer of a specialized structure, the 
microscopical peculiarities of which are in marked contrast to the rest of the 
uterine muscle and closely resemble the conductive system of the heart. 
The structure in point is conspicuously differentiated by the clear diaphanous 
character of its specific elements and, also, by the well-developed connective 
tissue sheaths which surround the individual bundles and separate them into 
several divisions. Figure 315 illustrates the characteristic features of the 



MATEKNAL CHANGES INCIDENT TO PREGNANCY 637 

2 to 3 inches wide, composed of parallel fibers, is visible over the anterior 
surface all the way from the bladder reflection to the fundus, resembling 
in its pattern the tenia of the large intestine. The wave of contraction spreads 
from this band and involves an ever-increasing area of the pregnant organ. 
Synchronous with the first appearance of the tenia in the midline there comes 
into view an orbicular structure surrounding the insertion of the tubes, as 
well as a pale zone in the midfine of the posterior aspect of the lower uterine 
segment. These phenomena are most striking when the operation is performed 
under spinal anesthesia. 

Viewed in this way, the specialized system reveals itself as a particularly 
susceptible structure, through which the uterine impulses are probably 



Fig. 316, — Cervical mucosa; middle of pregnancy. Note area of proliferation and meta- 
plasia of surface epithelium (X 90). 

propagated, the system acting in some way as the pacemaker for uterine 
contractions. This conception is reinforced by the recent experiments of 
Ivy and associates. Inquiry into the factors which may determine the co- 
ordination of uterine activity during labor led these workers to assume that 
the structure in question possibly is an analogue of the His’ bundle in the 
heart. 

Shortly after the fertilization of the ovum, the mucous membrane of the 
uterine body becomes converted into the decidua which attains a thickness 
of from 5 to 10 mm. It consists of a thin superficial compact layer and a spongy 
layer of considerable height. The characteristic elements of the decidua 
are closely packed, large oval or polygonal cells of epithelioid character — 
derivatives of the stroma cells of the endometrium. 
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outgrowths quite often extend into and interlace with the connective tissue 
fibers of the broad ligament. 

Peritoneum . — The recognition of the appearance of ectopic decidua on the 
peritoneal surface of the pregnant uterus dates back to Schmorl who, in 1898, 
emphasized the fact that in the pregnant organism decidual formation is not 
confined to the endometrium, but may also occur at other sites. Of these, 



Fig. 317. — Posterior .surface of puerperal uterus, showing roughened area of ectopic 
decidua at the posterior fold of the broad ligament. 


the ovaries and culdesac constitute the favorite localities. In recent years, 
Geipel in Germany, and Hofbauer in this country pointed out that the omen- 
tum, the pelvic lymphatic glands, the appendix and the peritoneal covering 
of the diaphragm may be involved in decidual formation, which would some- 
times be so pronounced as to produce papillae or flat, slightly protruding 
areas, or even small pale nodules varying from 1 to 3 mm. in diameter. Oc- 
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CHAPTER XX 

THE DIAGNOSIS OF PREGNANCY 

By Otto H. Schwaez, M. D. 

St. Louis, Mo. 

During pregnancy many marked changes take place throughout the body 
of the expectant mother. In no other physiological condition do such 
numerous and definite variations occur. One may point especially to the 
changes in the organs of internal seci-etion, with the resulting alterations in 
metabolism. From these, definite signs and symptoms develop, which aid 
considerably in making a diagnosis of pregnancy. The description of these 
changes belongs more properly in the chapter on the physiology of pregnancy; 
and we shall consider only those which have direct bearing on the diagnosis of 
pregnancy. From these changes, as well as from the development of the fetus 
in utero, certain signs and symptoms are demonstrable. These we classify 
as presumptive, probable, and positive signs of pregnancy. Usually the 
diagnosis of pregnancy is quite easy, but circumstances may develop which 
make the diagnosis somewhat difficult and sometimes we are unable to 
determine definitely whether a pregnancy exists. 

Not infrequently the possibility of a pregnancy is denied by the patient 
and often the statement is made that a pregnancy exists when there is no 
pregnancy. Bumm feels that there should be a definite rule concerning this 
diagnosis; that is, when all available information has been obtained, a no 
more definite opinion should be given than the facts warrant. Often a phys- 
ician will make a quick diagnosis of pregnancy on insecure evidence, and sub- 
sequently he may be forced to change his opinion. 

There are occasions when the question arises as to whether or not the 
patient is really pregnant. Naturally this question comes up chiefly in the 
early weeks of gestation when we are dealing only with the presumable and 
probable signs of pregnancy. That this question has given considerable 
difficulty, is obvious from the fact that certain tests have been suggested to 
help in making an early diagnosis in pregnancy. Especially among these 
can be mentioned the tests covering the decreased sugar tolerance of the 
patient, the Abderhalden reaction, and finally the Aschheim-Zondek test. 
It can be safely said that the Aschheim-Zondek test, up to the present time, 
offers the most reliable information for the diagnosis of early pregnancy. 

In addition to describing the various signs and symptoms of pregnancy 
in this chapter, I shall review the more important of these and discuss es- 
pecially the development of the Aschheim-Zondek test, with its modifications. 

Neu, in discussing the diagnosis of pregnancy, calls attention to the fact 
that in order to make an accurate diagnosis, certain questions must be ans- 
wered; 

1. Does a pregnancy exist? 

2. Does it occur in a primipara or multipara? 

3. When did the pregnancy start and when can labor be expected? 
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changes in shape and size of the uterus, changes in the cervix and detection 
of intermittent contractions of the uterus. 

The positive signs of pregnancy are the hearing and counting of the fetal 
heart beat, the ability to outline the fetus, perception of active and passive 
movements, and recognition of the fetal skeleton by means of the x-ray. 

Cessation of Menstruation. — In perfectly healthy married women with 
regular, normal menstrual histories throughout life, the cessation of men- 
struation is strongly indicative of pregnancy. On the other hand, this sign 
is not so important in cases in which there has been abnormal bleeding or 
periods of amenorrhea. Further, menstruation sometimes continues after 
pregnancy has started. Theoretically this is possible until the decidua 



Fig. 318. — ^Hegar’s sign. On careful bimanual examination, the firm cervix is felt, 
and above it the softened, enlarged uterus, while between the two a soft, compressible area 
is palpated. This sign is available at about the sixth week of gestation. 

reflexa and decidua vera fuse at about the eighteenth to the twentieth week 
of pregnancy. Menstruation, under such conditions, is usually shortened in 
duration and distinctly less in amount. 

In reviewing this subject, Eufinger calls attention to the fact that “amen- 
orrhea also exists in various other conditions, in serious infections such as 
typhoid fever, scarlet fever, malaria, rheumatism, pneumonia, and sepsis. It 
may also occur in chronic tuberculosis, chronic suppurative processes in the 
abdomen, secondary anemia, and constitutional disorders such as diabetes, 
endocrine disturbances, especially of the anterior lobe of the pituitary gland, 
manifesting itself clinically by Frohlich’s syndrome (so-called ‘dystrophia 
adiposogenitalisO, also in hyperthyroidism and hypothyroidism, and Addi- 
son's disease. Here also belongs the amenorrhea which may result from the 
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Nausea and Vomiting. — The tendency to nausea during the early morning, 
often with vomiting, manifests itself in a large number of pregnant women, 
usually about the fourth week. In some instances it may occur earlier and 
has been known to appear even before the first period was missed. Accord- 
ing to DeLee, about one third of pregnant women have nausea and vomiting 
as a marked symptom; another third complain of them occasionally or as 
being inconsiderable, and about a third are entirely free of them. That 
these symptoms are of a nervous character is manifested by the fact that they 
occur more pronounced in women who are temperamental and easily excit- 
able; therefore, they are seen more among the well-to-do than in the working 
classes. The author believes that individuals who know a great deal about 
the signs and s3mptoms of pregnancy, such as patients who have been trained 
nurses or who are physicians’ wives, suffer more than those who have less 
knowledge of these conditions. As a matter of fact, as Williams has shown, 
only about 50 per cent of his private patients complain of nausea and vomit- 



Fig. 319. — Human colostrum. A yel- Fig. 320.— Human millc. Innumerable 

lowish, watery fluid containing epithelial fat droplets of fairly uniform size with few 
cells, leukocytes, and “colostrum corpuscles.” epithelial cells and leukocytes. 


ing. It is obvious why these symptoms can only be considered presumptive, 
from the fact that there are so many things which may cause digestive dis- 
turbances. 

Irritability of the Bladder.— In the early weeks of pregnancy, the enlarge- 
ment of the uterus causes an increased irritability of the bladder, causing a 
desire for frequent micturition. This symptom is present until the uterus 
rises well up in the abdomen, reappearing in the primipara when the head 
descends into the pelvis near the end of pregnancy. According to DeLee, 
marked anteversion of the fundus throws the cervix toward the hollow of the 
sacrum and stretches the base of the bladder, causing the frequency, which 
is so often mentioned by the gravida in the first trimester. 

Fluttering Movements. — ^The expectant mother becomes conscious of 
slight fluttering movements in her abdomen about the eighteenth to the 
twentieth week. The term “quickening” has been given to these move- 
ments of the fetus. They have been observed as early as the tenth week and 
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bluish-pink lines. In the multipara the older striae have a silveiy appearance, 
whereas the newer ones are similar to those seen in the primipara (Fig. 321). 

According to Sellheim, the formation of these striae is due less to passive 
stretching than to the fact that the sldn cannot accommodate itself to hyper- 
trophic changes which occur in the abdominal walls under the influence of 
pregnancy. Williams states such contentions are supported by the fact that 
striae do not occur to such a marked degi’ee in cases of ascites or tumor for- 
mation. 

Appetite. — Many women have marked variations in their appetites dur- 
ing pregnancy, particularly exhibiting a strong desire for rather unusual types 
of food. The extreme conditions that may exist in pregnancy are illustrated 
by the experience of Williams with two of his patients, one of whom sub- 
sisted almost exclusively on deviled crabs throughout pregnancy, and the 
other could retain nothing but broiled lobster and Bass’s ale during the first 
few months. 



Fig. 321. — Striae gravidarum. 


Mental State. — Williams also tells us of mental and emotional changes 
which sometimes characterize pregnancy. Occasionally women are seen who 
diagnose their condition chiefly from the changes in their temperaments. 
It is well known that pregnant women are subject to varying moods. They 
become hyperexcitable and have very marked changes in character, so that 
a quiet even-tempered individual may become complaining and irritable. 
DeLee states that in olden times pregnant women were considered normally 
u-responsible. They are not reliable as witnesses, perception being not so 
acute. Hysterical women suffer exaggerations of their symptoms, marked 
hysteria sometimes occurring. DeLee mentions that he has found many in- 
teresting phenomena in studying these cases psychologically. He thinks 
that pregnancy is the most momentous thing in a woman’s life and her mental 
adjustments, happy or unhappy, to the new condition will determine her 
health, spiritual as well as physical. In the majority of cases the patient 
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plausible, according to Eufinger, when one considers the changes in the sym- 
pathetic nervous system and especially the increased irritability of the whole 
nervous system. From the study of the literature, one must conclude that 
this test is positive in early pregnancy in about 80 per cent of the cases and, 
therefore, can only be placed among the presumptive signs of pregnancy. 

“(c) Adrenalin Glycosuria . — Subcutaneous injections of adrenalin, under 
normal conditions, may cause a glycosuria which, in contrast to the phloridzin 
reaction, has to do with primary sugar mobilization in the liver, as there 
usually results a marked hyperglycemia. This condition may transpire, 
through activity of the pancreas, as a result of stimulation of the sympathetic 
nervous system. The blood sugar values of pregnant and nonpregnant in- 
dividuals, after adrenalin injections, rise somewhat similarly but do not 
quite reach the upper threshold values of the kidney. In spite of this, how- 
ever, a glycosuria results on account of the increased permeability of the 
kidney in pregnancy. Just as in the case of the phloridzin reaction this test 
is not always positive, but Seitz claims that the reaction is positive in 90 
per cent of the cases for the first eight months of pregnancy, whereas in the 
last month it becomes negative in most instances. As in the case of phlo- 
ridzin reaction, here also a good many investigations have been done with some 
contradictory results, so that the reaction at best can only be classified as a 
presumptive sign of pregnancy.” 

The technic for the various sugar tolerance tests is given by Eufinger as 
follows: 

Frank-Notham Test . — Test for Artificial Glycosuria by Glucose Feeding . — 
After quantitative blood sugar determinations and urine examinations for 
freedom of sugar, give 100 Gm. glucose in 300 to 500 cc. of tea. Catheterize. 
Specimen of urine taken one-half, one, and one and one-half hours later and 
tested for sugar in the usual manner. Then take blood sugar, by Bang 
micromethod which requires 1 drop of finger blood. Secretion of sugar in 
the urine after a given time is probably positive proof of the presence of a 
pregnancy. 

Phloridzin Test. — ^Before any food is given in the morning, 0.2 Gm. of 
phloridzin is injected and the patient follows it with about 500 cc. of water 
or unsweetened tea. Thereafter the urine is collected at intervals of one-hah, 
one, and one and one-half hours and examined for sugar. Sugar demon- 
strated in one of the three urine specimens indicates the probability of preg- 
nancy. 

Adrenalin Test (After Roubitschek-Brinnitzer). — Before any food is 
given in the morning 10 Gm. of glucose in 200 cc. of water are given, and after 
fifteen minutes, 0.5 mg. adrenalin 1 : 1000 is injected. As soon as sugar ap- 
pears in the urine, the blood sugar content is determined after one-half and 
one and one-half horns. The appearance of a glycosuria with a normal or not 
essentially higher blood sugar content indicates pregnancy. 

Abderhalden’s Reaction. — The application of the Abderhalden reaction 
as a specific diagnostic aid to the obstetrician has been discussed since 1912. 
Bronfenbrenner in “The Newer Knowledge of Bacteriology and Immun- 
ology,” 1928, reviews the reaction with regard to its underlying theory, 
technic, interpretation, and value. He states that “the cells of the body are 
able to assimilate only the substances present in the blood as its normal 
constituents. The changes brought about in the composition of the blood 
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As many of the products of protein digestion are optically active, their 
appearance in the solution results in changes in the optical activity thereof, 
and permits the detection of the digestive process. Because of the difficulty 
of preparing soluble substrata and the necessity of special apparatus, this 
method is not used extensively. 

The reagents used, the apparatus and the actual technic have been dis- 
cussed extensively (H. Schwarz and others) and have been reviewed by 
Bronfenbrenner. 

This idea of specificity has led to an extensive literature. One large group 
of investigators insist that the test is not specific. Others agree with Abder- 
halden, who claims that errors in technic e.xplain the findings of the objectors. 

So far as the obstetrical application of the Abderhalden reaction is con- 
cerned, the consensus of opinion seems to be that whereas practically all 
pregnancy sera give a positive reaction, some 10 to 15 per cent of nonpreg- 
nancies, tumors, infections, etc., also give positive reactions. Bronfenbrenner 
concludes that “although the reliability of the results by means of Abder- 
halden’s reaction have often been questioned, yet there exists in the literature 
a considerable number of reports indicating that by means of this test helpful 
information has been secured in a variety of conditions.” 

The explanation of the tendency toward specificity of the Abderhalden 
reaction was studied by Bronfenbrenner by methods analogous to those used 
in the study of immunity reaction. These experiments demonstrated that 
the elements of the serum which are responsible for its specificity may be 
removed by adsorption with a correspondmg substratum in a manner analo- 
gous to that of adsorption of antibodies by the corresponding antigen. More- 
over, it became evident that when the serum is thus exhausted of its specific 
elements by adsorption with the substratum, the ferments in the serum be- 
come active and digest the protein of the serum itself. The products of di- 
gestion obtained under these circumstances exhibit toxicity for experimental 
animals entirely independent of the nature of the substratum used, depending 
only on the nature of the serum — indicating that the serum is undoubtedly 
the source of the toxic digestive products. 

The results of the test are considered reliable only on the condition that 
all the control tests performed simultaneously have given satisfactory results. 
Experience has shown that if all the necessary precautions and controls are 
carried out, the results secured by the Abderhalden reaction may be of value. 
However, certain errors may occur when one considers the fact that a per- 
meable membrane and a sensitive color test are integral parts of the test. 
Also the difficulty in establishing proper dosages of substrata represents a 
weak part of the procedure. Thus, the Abderhalden reaction cannot be 
adopted as a routine diagnostic procedure, and should be limited to special 
fields of research, where it will often give valuable information. 

Luttge-Mertz Test. — ^Luttge and Mertz, in 1924, presented a modified 
technic based on the principle of the Abderhalden reaction, but much simpler. 
In presenting this test Luttge and Mertz point out the difficulty of the 
Abderhalden procedure. The accuracy of their test depends almost entirely 
on obtaining a placental substratum which is free of amino-acids. Their 
method of preparing this substratum makes this possible and they have been 
able to report as high as 98.7 per cent correct results. The method is as 
follows : 
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for normal women to give complete sedimentation, the average time was from 
five to six hours. Examination of 100 pregnant women from seven to ten 
months’ pregnant, with one exception, all showed a complete sedimentation 
in less than two hours. He examined a lesser number of women at four, five, 
and six months and also in these cases the sedimentation was never over 
two hours. He, therefore, states that the increased sedimentation time of 
red blood cells is a constant sign of pregnancy of four or more months’ ges- 
tation. 



Fig. 323. — Glass tube (Plass) for scdiruentation of red blood corpuscles. Graduated 1 cc. 

Each mark l/lOO ce. 

Plass Modification . — Plass has recently modified the Linzenmeyer test, 
using heparin (2 mg. heparin for 21 cc. of blood) instead of sodium citrate, 
as the sodium citrate in 5 per cent solution is not isotonic. The technic of 
Plass is as follows: 

The tube used holds 1.33 cc., and the ‘T” mark represents 1 cc. The re- 
mainder of the tube is graduated in one hundredths of a cubic centimeter 
as shown in Fig. 323. 

With a pipette drawn out to a long, fine point or a 2-cc. hypo syringe with 
a long needle, the sedimentation tube is filled so that the meniscus is at the 
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column is noted on the millimeter scale. The tube is then centrifuged for 
ten minutes at a speed of approximately 5000 revolutions per minute, and the 
height of the plasma column is read again. This latter reading gives directly 
the percentage of plasma in the specimen, or the total possible settling in 
millimeters. By dividing the millimeters of clear plasma obtained after one 
horn of settling by the millimeters of clear plasma after centrifuging and multi- 
plying by 100, one obtains directly the percentage of total possible settling 
in one hour. 

Normal sedimentation time for women according to Plass’ method is 30 
to 60 per cent. 

Normal men run from 10 to 50 per cent. 

Normal pregnant women will average over SO per cent. 

Changes in Pituitary Gland. — Before considering the newer developments 
which led to the Aschheim-Zondek test, it is well to review briefly the changes 




Fig. 326. — ^A, Corpus luteum. B, Lutein cells, high power. Chiefly under stimu- 
lation of the prolan B hormone of the anterior lobe of the pituitary the corpus luteum 
develops. 

which take place in the pituitary gland during pregnancy. In addition to 
this, we have presented a series of illustrations which serve to explain the 
changes which result from the action of the pituitary hormones on the ovaries 
and uterus in the human (Figs. 324r-327). 

During pregnancy, the anterior portion of the pituitary gland undergoes 
marked changes. Comte was the first to describe the enlargement of the 
gland, especially of the anterior lobe. The most exhaustive investigation of 
this subject was published by Erdheim and Stumme in 1908. They reported 
their findings in a series of 150 pituitary glands. A confirmation of these 
results was published by Kolde in 1912. The increase of volume of the pitui- 
tary, according to these writers, is two and one half times the normal weight, 
in actual weight 1.06 Gm. After removal of the brain at autopsy the gland 
protrudes markedly from the sella turcica, 
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may have become eontammated and so carry infection into the bhth canal. 
If all these clinical evidences are present, it may be properly assumed that 
the placenta has completely separated. 

Extrusion of the placenta, which in the primitive type of woman usually 
follows immediately after separation, is accomplished by the identical kind 



k*g- 443. ^Indirect expulsion of the separated placenta. The abdominal recti are 
^^ped at the outer margins in the upper abdomen when the uterus is in firm contraction. 

ey are pulled together toward the midline and held while the patient makes a single 
Vigorous bearing-down effort. 

01’ expulsive effort as was applied toward the expulsion 
0 the fetus. In modern obstetrical practice little has occurred which should 
IB erfere with the normal spontaneous act of separation, but much has oc- 
cuired which prevents spontaneous extrusion of the placenta. The patient 
s iR bed instead of squatting; she is frequently not of the hardy physical 
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If this does not occur, the author’s method of “indirect expulsion” should 
be attempted/. * For each of the various methods to be described the bladder 
should be empty or catheterized, the uterus must be in firm contraction 
and must be in the midline over the inlet. If the evidences of complete 
separation are positive and the patient is alert and cooperative, “indirect 
expulsion” (Baer) may be achieved by a temporary reconstruction of the 
tone of the abdominal wall. The abdominal recti are grasped at their outer 
margins in the upper abdomen at a moment when the uterus is in fii’m 
contraction. They are pulled together toward the midline and held while 
the patient makes a single vigorous bearing-down effort. This reinforcement 
of the abdominal wall enables her in 90 per cent of the instances to achieve 
a so-called “indirect expulsion of the placenta.” This obviates grasping 
and perhaps unnecessarily mauhng the uterus. 

If the patient’s cooperation cannot be had and separation has occurred, 
the firmly contracted uterus may be used as a plunger to drive the placenta 
out of the birth canal (simple expression). This is done by placing four 
fingers of one or both hands behind the uterus through the indented abdominal 
wall, the thumbs resting on the anterior siuface. At the height of a strong 
contraction the uterus is pushed (not squeezed) downward in the axis of 
the inlet and the placenta is expelled. Failure usually means that separation 
was wrongly diagnosed. 

If, after half an horn- of waiting, which is entirely permissible provided 
there has been neither excessive hemorrhage nor shock, it is found that the 
placenta is not yet separated, then and only then should the “Crede method” 
of expression of the placenta be employed. This requires that the grasp 
just described for simple expression of the separated placenta may be em- 
ployed on the firmly contracted uterus, not in a do\vnward propulsion, but 
in a compression of the corpus especially at its highest point in the abdomen 
in order to squeeze the retained placenta out of the corpus cavity. When 
this is accomplished, the placenta is then delivered by a downward push 
as described for simple expression. 

Massage of the uterus has no place in the normal third stage of labor. 
If separation of the placenta is long delayed, gentle friction of the back wall 
of the uterus is legitimate to bring on the firm contraction which is necessary 
before the Crede method can be attempted. Massage may be valuable 
in the presence of postpartmn hemorrhage if it becomes necessary to empty 
the uterus rapidly (see Postpartum Hemorrhage). 

The normal dm’ation of the thii’d stage may be from a few minutes to as 
many hours as are necessary finally to accomplish the delivery of the placenta 
by any of these methods. It has been found safe^^- to amputate the cord 
flush \vith the cervix and allow the uterine contents to remain undisturbed 
for as long as twenty-four hours. Common practice, however, justifies 
termination of the third stage by a manual removal of the placenta after 
two hoius. During this period of waiting, the assumption being that the 
placenta has not yet separated, the Crede method may be used not oftener 
than once every fifteen minutes and only at a tune of firm contraction. 

Waiting is infinitely preferable to and safer than too frequent or too 
violent attempts at Crede expression or manual removal. While waiting, 
however, the condition of the patient must be closely observed for evidences 
of hemorrhage or shock. The former may be e.xternal and obvious or concealed 
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becomes noticeable about the sixteenth week when the fundus can be felt well 
above the symphysis. The enlargement is less pronounced in the primipara 
than in the multipara, due to the fact that the abdominal walls of the primip- 
ara have more tone and hold up the growing uterus better. The relaxed 
abdominal wall of the multipara causes a marked bulging which at times may 
become definitely pendulous. The accompanying diagram (Fig. 333) shows 
the proportionate increase in the uterus during the various weeks of preg- 
nancy. 

Enlargement of the Uterus. — The uterus is the most markedly altered 
organ in early pregnancy. The normal nulliparous uterus measures about 
7 cm, in length, 4 cm. in width, and 3 cm. in thickness. The enlargement is 










Fig. 3-32. — Modified Aschheini-Zondek test; .Section of nibbit ovarj' from “positive” test. 

High power. Xotc hemorrhagic follicle with mxirked development of lutein cells. 

appreciable definitely by the end of the first month, as are the changes in 
consistency and shape. The implanted o\mm distends that portion of the 
uterus where it Ls .situated. This is usually on the anterior wall. If implan- 
tation takes place near either opening of the tube, the uterus becomes asym- 
metrically enlarged, giving the suggestion at times of an interstitial preg- 
nancy. (See illustration of Piskacek’s sign. Fig. 334.) DeLee refers to this 
asymmetry by the French term of “grossesse angulaire” (Fig. 334). 

Hegar’s Sign. — Perhaps the most striking of all changes is the softening 
of the uterus at the isthmus just between the cer^Tx and the body. This 
was especially emphasized by Hegar, who by bimanual e.xamination demon- 
strated this softening. This change in consistency can be demonstrated as 
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Changes in Cervix. — The cervix increases in size during pregnancy as a 
result of hypertrophy of the muscle fibers, just as does the body of the uterus. 
There is an early edema and loosening of the connective tissue, which causes 
the softening of the cervix. As a result of the activity of the cervical glands, 
there is a marked amount of mucus produced which first appears in the canal, 
causing complete stenosis. Williams states that prior to 1927, the only 
marked change in the cervix that was usually mentioned was the softening. 
He also states that the cervical mucosa undergoes such marked proliferation 
that at the end of pregnancy it occupies half of the entire cervix instead of a 
small fraction as at other times. A honeycomb-like structure develops, the 
meshes of which are filled with tenacious mucus. 

Braxton-Hicks Sign. — Intermittent contractions of the uterus were first 
described by Braxton-Hicks in 1872. Williams remarks that although all 
these contractions are quite characteristic and more readily elicited during 
pregnancy, it has been shown by Sun, in his clinic, that the human uterus, 
whether pregnant or not, is constantly undergoing contractions. These 
movements have also been observed in cases of liematometria as well as in 
cases of soft myomata of the uterus. Contractions occur at very irregular 
intervals, the frequency varying with the individual case. Sometimes they 
occur only once in a few days and at others they can become so marked that 
they simulate the contractions of early labor. In some multiparae, the con- 
tractions are very frequent and quite marked, so that they become more or 
less annoying to the patient and make her rather uneasy as regards whether 
she actually is in labor or not. In some multiparae these contractions be- 
come so marked that they cause the patient a considerable amount of dis- 
comfort during the latter months of pregnancy. 

Fetal Heart Beat. — From the fetus, one hears the heart beat (fetal pulse). 
Bumm tells us that M. Major, a surgeon of Geneva, first emphasized this 
as an unmistakable sign in 1818. Independently, Lejuneau de Kergeradek, 
through a contribution at the Academie de Medecin in 1822, also reported 
the importance of the fetal heart beat as a positive sign of pregnancy. 

At about sixteen to twenty weeks, the fetal heart beat can be heard 
through the abdominal wall as a simple systolic tone, and later as a double 
tone similar to the tone of the adult heart. Experienced observers, as Sarwey 
has shown, with repeated examinations have demonstrated the sounds as 
early as the twelfth week. The frequency of the fetal heart beat is between 
120 and 160, with an average of about 140 per minute. It rises with the 
movements of the fetus and drops during the uterine contractions. Like all 
phenomena of sound, the heart sounds are transmitted better through the 
tissues than through fluid. Therefore, the heart sounds are heard best 
where the fetus lies closest to the uterine wall. At such places where there is 
a layer of amniotic fluid between the fetus and the uterine wall, the sounds 
are only heard weakly and if the amount of amniotic fluid is considerable 
and surrounds the fetus on all sides, it may hinder the perception of the fetal 
sounds entirely. In certain areas the intensity of the tone increases with the 
nearness of the fetal heart; accordingly, one may determine the place where 
the fetal heart sound is heard loudest for all fetal attitudes. With the typical 
flexion of the fetal body, the back approaches the uterine wall more closely. 
The heart sounds are heard through the back of the fetus, but they are heard 
loudest through the anterior portion of the chest because of the close proxim- 
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tient. The two hands enchcle the upper portion of the fundus to determine 
the character of the fetal parts in that vicinity. The head, characteristically 
rounded, is readdy ballottable in breech positions and the breech irregular, 
soft, and less ballottable in vertex presentations. The second maneuver is a 
continuation of the first, with the hands sliding down beside the uterus. In 
this way the location of the small parts and the back are readily elicited. In 
the thu’d maneuver, the right hand is placed over the symphysis to feel the 
relationship of the presenting part to the pelvic brim. If the head is movable, 



Fig. 342. — ^Roentgenogram, fifteen and a half weeks’ gestation. (Courtesy of Dr. P. C. 

Schnoebelen.) 


the fourth maneuver is not necessary. The fourth maneuver is carried out 
with the examiner changing his position and facing the patient's feet. He 
then uses two hands in outlining the presenting part. In case of an ordinary 
normal vertex position, the cephalic prominence will be felt higher on the 
side of the chest down to the marked flexion of the head. In the abnormal 
face presentation, the cephalic prominence can be easily demonstrated by 
this maneuver on the same side as the back due to the extension of the head. 
The accompanying diagrams (Figs. 338-341) illustrate these procedures. 
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latter part of pregnancy may be expressions of a more or less severe, but 
usually transient, asphyxia of the fetus. 

Roentgenography. — This has been shown to be valuable in obstetrics in 
the diagnosis of pregnancy in obscm-e cases, in the recognition of multiple 
pregnancies, for the diagnosis of abnormal positions of the fetus, in the dif- 
ferentiation between pregnancy and tumors, and in revealing the presence 
of monsters. 

Although individual nuclei of ossification centers of the fetal skeleton 
may be recognized as early as the sixth or seventh week of gestation, radio- 
logical diagnosis is not certain until the second trimester of pregnancy. Sante 
reported a case of visualization of the entire fetal skeleton at ten and one- 
half weeks' gestation. The illustration in the text was taken at fifteen and 
one-half weeks. K. Warneki’os has demonstrated the various fetal positions, 
progress of labor from onset to delivery and methods of expulsion of the pla- 
centa with .T-ray photographs (Figs. 342, 343). 

Peterson states that “the pneumoperitoneal roentgenogram has been 
extremely valuable as an aid to diagnosis in early cases of pregnancy — from 
the sixth to tenth week. In S cases from the sixth to the tenth week, the 
condition was positively diagnosed by roentgenogram and in each instance 
the diagnosis was confirmed by the subsequent history. 

“The roentgen picture of early pregnancy shows almost uniformly an 
enlargement of the isthmus, the cross section of the uterus at a point corre- 
sponding to the lower uterine segment. Not only is the isthmus enlarged in 
the long axis of the uterus but it is shown to stretch out on the sides toward 
the broad ligaments. Beyond the tenth week, this thickening of the isthmus 
is very marked and pregnancy can invariably be recognized by pneumo- 
peritoneal film at a time long before fetal bones can be demonstrated.” 

Diagnosis of Previous Pregnancy. — There ai’e definite distinctions between 
first and subsequent pregnancies. This differentiation is sometimes important. 
Usually childbearing leaves certain definite traces on the individuals to mark 
them as women who have borne children. In some instances these markings 
are so slight that they apparently are lacking. It is sometimes a matter of 
importance to decide whether the woman is pregnant for the first time or has 
already borne children. Those changes are best contrasted in the table (page 
672), by Eufinger, after Sellheim. 

Duration of Pregnancy. — The author has just reviewed the subject of the 
duration of pregnancy elsewhere and takes the liberty of quoting freely from 
this article. 

The rather loose term “duration of pregnancy” is usually considered to 
be from the beginning of the last menstrual period until the day of delivery. 
This, usually, is said to be about two hundred and eighty days. Pregnancy 
actually begins the moment that the female egg cell becomes fertilized and 
ends with the birth of the child. The time estimated as the absolute length 
of pregnancy is rather difficult to determine on account of several variable 
factors: (a) The question of the time of ovulation; (5) the time of migi’ation; 
(c) the lifetime of the egg and the spermatozoa; (d) the time of impregnation, 
and (e) the time of implantation of the ovum. 

(a) The time of the follicle rupture in the ovary is not constant, but 
covers a period of several days. Formerly it was believed that ovulation and 
menstruation occurred simultaneously, but Frankl was first to show by the 
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but ovulation may occur rather late, between the fifteenth and the thirtieth 
day. 

Newell and Allen recently devised a method of recovering the extruded 
ovum from the tube, studying the question of polar body formation and also 
the condition of the corpus luteum. They felt from the condition of the ovum 
and the character of the corpus luteum, which were removed at operation, 
that ovulation takes place on the fourteenth day of the cycle. In reviewing 
this subject, Kehrer believes that the physiologic period is about a week and 
that the fifteenth day of the cycle may be considered the most frequent. 
He also calls attention to the fact that in a twenty-one-day cycle, the average 
time for ovulation is about the tenth to the twelfth day after the first day of 
menstruation. 

(5) The time it takes the extruded ovum to reach the fallopian tube is 
not definitely known. It is, however, dependent on two functions of the tube, 
first the action of the cilia and second the peristalic waves. Obviously, the 
ovum will travel faster through the wider ampulla than through the narrow 
isthmus. This has been demonstrated in animals. It has been well estab- 
lished in animals that the ovum gets into the tube shortly after expulsion, 
in guinea-pigs in less than twenty-four hours, in most species from two to 
three days. In dogs it has been shown about as long as ten days. Grosser 
and Huge feel that the human egg can live in the tube several days and still 
become impregnated. From the study of Newell and Allen, five ova were 
recovered in the tube between the twelfth and fifteenth days. Three showed 
formation of the first polar body, and one definite formation of the second 
polar body. The finding of so-called cell balls in the tube after this length of 
time would indicate that tubal ova probably degenerate by the twenty-first 
day of the menstrual cycle and are probably incapable of being fertilized in 
most instances after that time. 

(c) For the discussion of the duration of pregnancy, information con- 
cerning the migration time and the life period of the spermatozoa is of im- 
portance. The spermatozoa in the vagiaa in physiologic conditions are sub- 
ject to a more or less acid reaction, and then in the cervical canal they must 
make their way through the rather thick alkaline secretion. With the head 
pointed toward the tubes they reach the tube and must travel against the 
movements of the cilia. E.xperimentally, in dogs, Haussmaim found sperma- 
tozoa in the tubes one hour after intercourse. In humans they can be readily 
demonstrated in the tubes in twenty-four to thirty-six hours. That would 
be the least possible time between intercourse and impregnation. The dura- 
tion of life of the spermatozoa indicates that they have more vitality than the 
ovum. 

Hoehne and Behne have established the fact that the movements of the 
spermatozoa are lost after one hour in the vagina, which has a markedly acid 
reaction, whereas in cases where the vaginal secretion is only slightly acid, 
they have been found as long as two days afterward. The duration of life 
of the spermatozoa in the tube has been rather clearly demonstrated in ani- 
mals. Bischoff found spermatozoa in dogs from eight to ten days, Hensen 
in rabbits from four to six days. Hirshfeld, at autopsy, found them alive 
one to two days after intercourse. According to Hoehne and Behne, three 
days is the lifetime of the spermatozoa in the tube. By special technic, 
Nurenberger found living spermatozoa in the tube fourteen to fifteen days 
VOL. I — 43 
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deviation between first and later pregnancies. Age of the mother seems like- 
wise to be without effect. 

“In support of the argument from analogy with cows, horses, and other 
animals, that individual mothers differ greatly from each other, in average 
length of pregnancy, we prove from the records of 98 individual mothers who 
were delivered of more than one child at Lane Hospital in San Francisco that 
the differences between the average pregnancy duration of individuals are 
significantly greater than the differences between the various pregnancies of 
each individual. 

“Contrary to the belief of some writers that the frequency curve of dura- 
tions is normally distributed, with just as many deviations of each magni- 
tude on one side of the mean as on the other, we find that it is really far from 
normal, with the cases concentrated about the mean in such a way as to in- 
dicate some variable disturbing factor other than the date of impregnation. 

“In fact,- it appears from the shape of the curve that it is safe to assume 
in predicting the time of birth that the birth is more likely to occur before 
the average time than after it. 

“A large part of the abnormality of the curve may be explained on the 
hypothesis that approximately 10 per cent of the menstruation-to-birth 
durations were reaUy one month longer, due perhaps to a ‘false menstrua- 
tion’ occurring after pregnancy had actually begun. But in order to make 
these actual durations fall into a theoretically normal distribution, it must 
further be assumed that the ‘false menstruation’ occurred not twenty- 
eight days after the last true menstruation, but thirty-two to thirty-five days 
later.” 

Pseudocyesis or spurious pregnancy, which is an imaginary pregnancy, 
occurs from time to time. This condition is characterized by signs and symp- 
toms which frequently rather closely simulate those of normal pregnancy. 

My associate. Paddock, has recently reviewed this subject in an excellent 
article. He states that spurious pregnancy is referred to by a number of 
terms, such as false pregnancy, phantom pregnancy, imaginary pregnancy, 
hysterical pregnancy, and simulated pregnancy. From his observations and 
in reviewing the literature, the cases described fall under three general types: 
First, those women in whom there is a decided fear of pregnancy or in whom 
there is an aversion to pregnancy; second, women who are extremely de- 
sirous of becoming pregnant; third, those in whom pregnancy is imagined 
because of some functional disturbance attended by symptoms which simu- 
late the signs or symptoms of normal pregnancy. 

Kehrer states that the condition has been known since ancient times. 
It is most frequently seen in women well advanced in active se.xual life and 
usually occurs after the age of thirty, in women who have been married many 
years and have had no children. It is sometimes seen near the menopause, 
especially in women who experience this prematurely. Cases have been re- 
ported in patients several years after the menopause, and Kehrer mentions 
that Earle has reported a case in a woman sixty-six years of age. 

In every case of imaginary pregnancy, a combination of somatic changes 
and psychic influences can be demonstrated. The chief alteration of a bodily 
character is an increase in fat. This is more or less general, noted especially 
over the abdomen, the breasts, the thighs, the gluteal region, and the vulva. 
Some iadividuals even complain of difficulty in walking and breathing. In 
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If any pelvic operation has been performed its character should be known 
and as much as the woman can tell about findings and technic. Sometimes 
a letter to the surgeon is of use. The obstetrician is frequently handicapped 
by the many pelvic and plastic procedures which have been carried out by 
men who apparently had little interest in the effect of these operations upon 
subsequent pregnancy and labor. 

The history of previous labors is of great importance. If there has been 
normal delivery of a child or children of average or more than average weight 
after labors of average length the probability of another normal labor is 
strong. The cause, character, and management of any dystocia should be 
inquired into. 

Obstetric injuries, postpartum hemorrhage, and sepsis after labor are 
of importance. 

Repeated attacks of tonsillitis and infections of the accessory sinuses of 
the nose are of importance. Dental infections and the presence of dead teeth 
are especially to be noted. 

Record Card. — A record should be made of the history and results of ex- 
amination. A convenient form of record is illustrated on page 680, 

General Physical Examination. — The heart should be carefully examined, 
its borders, rapidity, and regularity being noted. Any muianurs which may 
be present should be carefully considered, but it must be borne in mind that 
the mere presence of a murmur is not, per se, of first importance. It is quite 
possible for a murmur to be present with compensation perfectly maintained. 
If no signs of decompensation are present, such as dyspnea on effort, ankle 
edema, and moist sounds at the bases of the lungs, it is quite likely that the 
pregnancy will proceed safely. The influence of various types of heart 
disease upon pregnancy will be considered in another chapter. 

Examination of the lungs will disclose the presence of any respiratory 
infection as well as the evidence of any previous extensive tuberculous in- 
fection. Should pronounced cardiac or pulmonary symptoms be found it 
may be wise to enlist the aid of an internist. 

The importance of focal infections during pregnancy has in late years 
more and more impressed men who are doing careful obstetrics. A pains- 
taking search for foci should be made. The tonsils should alway.s be in- 
spected and if infection in these or in any of the nasal sinuses is present it is 
well to refer the patient to a laryngologist. The teeth should be examined 
carefully and the patient’s attention called to any evidence of dental infec- 
tion or cavities. If possible her dentist should also see her and when indicated 
.T-ray examination of the tooth roots should be made. There should be no 
hesitation in correcting any dental trouble. Extractions may and should 
be done if needed, preferably by a dentist who has developed especial skill in 
this work. Local anesthesia is perhaps better for this than gas as the extrac- 
tion may be done more slowly and with less trauma. Abortion following 
extraction of a tooth is exceedingly rare. In the experience of the writer 
covering many scores of extractions during pregnancy it has never occurred. 

A blood count and estimation of hemoglobin forms a part of the first 
examination. The blood changes in normal pregnancy will be discussed 
later. If any reason for suspecting specific infection exists a Wassermann 
test should also be done. It is always well to err on the side of safety. Un- 
necessary Wassermaim tests do no harm but an unrecognized syphilis is a 
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point to hold the pad, is all that is necessary. The binder may be applied 
loosely. 

The regaining of normal muscle tonus depends primarily upon the amount 
of stretching which the abdominal structures have undergone and upon then- 
own reparative power. If great stretching has occurred and marked loss of 
tonicity has in consequence been brought about, it is impossible to restore 
the abdominal wall completely to its former state. 

Exercises of the abdominal muscles, which may be begun after the second 
week, may help. Massage may also be used but it is best to tell the patient 
quite frankly that a complete restoration of her former waist measure may 
not be possible. 

Care of the Bowels. — It was for many years the custom to give every 
woman a cathartic on the morning after delivery. Castor oil was widely 
used for this purpose. The discontinuance of the practice did not exercise 
an evil influence upon the character of the puerperium, indeed, j\IcPherson-®- 
found that a series of puerperae who had had the routine dose of castor oil 
did a little less well than a similar series from whom it had been withheld. 
Apparently the absence of vulvar contamination with fluid feces following 
active catharsis lessened the number of low-grade fevers in the early days of 
the puerperium. Again, the placing of the convalescent woman upon the 
bed pan, perhaps repeatedly, on the morning after delivery, together Avith the 
depleting effect of watery catharsis, subjects her to needless exhaustion. 
Cathartics during recovery from labor should not be routinely used but should 
be given when definitely indicated. 

Enemas arc to be used when spontaneous evacuation of the bowel does 
not occur. It has been the custom in some maternities for each woman to 
receive a daily enema. This is neither necessary nor desirable. It is best 
to promote bowel action by the additions of bulk foods to the diet, which in 
most cases may be done quite earlj’’, and by the giving of some one of the 
preparations of mineral oil. Occasionally some abdominal distention may 
occur within the day following delivery. This seems to be at least partly 
due to the sudden diminution in bulk of the uterus and consequent lessening 
of crowding of the intestinal coils. It as a rule disappears of itself and, unless 
extreme, needs no attention. Should it be quite marked, or should the woman 
suffer discomfort from it, an enema will usually relieve it. The reestablish- 
ment of a regular bowel habit should be brought about as soon as possible. 

Many woman complain greatly of hemorrhoids after delivery. In many 
instances these were already present during pregnancy, being caused by the 
interference with return circulation from the lower part of the body by the 
heavy and bulky pregnant uterus. The straining efforts of labor aggravate 
them and they may be very troublesome. As a rule the relief of pressure 
upon the pelvic veins favors a spontaneous improvement and after a few 
days the condition improves greatly. The use of hot applications will some- 
times give relief. If the condition is aggravated, and large turgid, perhaps 
strangulated hemorrhoids, or hemorrhoids into which bleeding has occurred, 
are present, moi'e radical treatment may be needed. A proctologist may be 
of great assistance in some cases. 

Care of the Breasts. — During pregnancy the breasts have increased in 
size and have become heavier. During the last few weeks of pregnancy, 
and in some women earlier, it is possible to express from the nipples a thin 
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the pelvimeter arms are pressed firmly against them, and the measurement 
is read off. It should normally be 26 cm. 

The Distance Between the Iliac Crests, or the I ntercristous Diameter. — The 
most widely separated parts of the iliac crests should be sought and the 
edges carefully located; the tips of the pelvimeter are then closely applied to 
the outer edges. The average length of this diameter is 29 cm. The thick- 
ness of the iliac ci’cst is from 1.5 to 2 cm. The inner lips are, therefoi'e, sepa- 
rated from one another by a distance which is 1.5 to 2 cm. less than the inter- 
cristous diameter. 

The Distance Between the Trochanters or the Bilrochanteric Diameter . — 
The woman is asked to place her legs close together with feet held in contact 



Fig. 310. — ^'raking the interspinoiiii diameter. (Redrawn from Williams.) 


with one another. The trochanters are located with the fingers and the 
measurement obtained as described above. This diameter averages 32 cm. 

Of the external measurements this is the least important. It is caused 
to vary by the thiclcness of the soft tissues over the trochanters which in fat 
women may be considerable, and also by the angle which the neck of the 
femur makes with its shaft. The neck of the femur, too, may vary somewhat 
in length. 

The External Conjwjale or Baudelocque’s Diameter. — This extends from the 
depression under the last lumbar vertebra to the upper part of the anterior 
surface of the symphysis. A dimple is usually found just under the last 
lumbar spine. This forms the upper angle of a rhomboid, its lateral extent 
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uterus is in normal position, whether the perineum has healed well in case 
any repair has been done, and whether any notable damage to the cervix 
remains. This should be done with the utmost gentleness in order that the 
pelvic structures may be disturbed as little as possible. If infection is present 
e.xamination should be omitted. A simple rectal examination wUl afford 
sufficient information except as to the cervix and is preferred by some 
obstetricians. 

• • If a retrodisplacement is present the young mother should be asked to 
assume the knee-chest position twice daily for ten minutes each time. It is 
always well to show her how this is done, or have her instructed by a nurse 
who knows what the knee-chest posture is. Otherwise she is almost certain 
to assume a faulty attitude. As an alternative to this, if she cannot take the 
knee-chest position, the “monkey walk” may be suggested. The woman 
walks upon her hands and feet, the knees and elbows being held straight. 
The knee-chest position is of service in the majority of cases and in a fair 
number of instances suffices alone to cause a uterus which is retrodisplaced 



Fig. 455. — ^ICnee-chest position. (DeLee, “Principles of Obstetrics.") 


at the time of discharge from the hospital to be found in anteflexion a month 
r later. Should the uterus be found in the backward position at the time of 
the final examination it should be manually reposited and held in anteposi- 
< tion by a pessary for a period of two months. A week after the pessary is 
' put in it is wise to reexamine to be certain that it is not causing undue pres- 
; sure anywhere and that it is holding the uterus in proper position. It should 
• be removed at the end of a month for cleansing and to permit inspection of 
‘ the vaginal mucosa for possible damage from pressure, and then replaced for 
another month. In a series of 1000 private cases studied by Danforth and 
Galloway ,9 retrodisplacement was found either during pregnancy or the 
i puerperium in 18 per cent. It is always well to replace a retrodisplaced uterus 
as the backward position causes a passive hyperemia which hinders the 
process of involution. Bleeding during the puerperium is occasionally caused 
. by this condition and a reposition of the uterus may, without further treat- 
ment, be sufficient to control it. 
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The diagonal conjugate is measured. The elbow should rest upon the 
Icnee, the foot being upon a low stool or upon a step attached to the table. 



Fig. 351. — Diagram indicating the variation in the deduction from the diagonal con- 
jugate to obtain the true conjugate caused by differences in thickness, height, and posi- 
tion of the symphysis. (Stoeckel.) 

This steadies the hand and allows the elbow to be depressed sufficiently for 
efficient investigation. The first and second fingers are introduced into the 



Fig. 352. — Sagittal section tlirough the normal pelvis showing the anteroposterior diam- 
eters, the axis of the pelvis and the pelvic inclination. (Redrawn from Bunun.) 

vagina and carried gently upward. The perineum in a woman whose pelvis is 
normal must be pushed in somewhat by the knucldes of the remaining fingei’s. 
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to measiu-e the anterior and posterior sagittal diameters of the outlet. DeLee’s 
outlet pelvimeter, a modification of that of Ayi-es, is also useful. The bi- 



Fig. 353. — ^Pelvis seen from above, showing diametei's of inlet. (Redrawn from Bumm.) 



Fig. 354. Pelvis seen from below, showing diameters of outlet. (Redrawn from Bumm.) 

ischial diameter in a normal pelvis is 11 cm. This diameter normally is 
9.5 cm. on the scale of the instrument. To this should usually be added 1 
to 1.5 cm. to allow for the soft tissues under the instrument. As Neu re- 
voL. I — 44 
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asepsis. Vaginal discharge is increased in so many pregnant women that 
leukocytes may be found in the urine of nearly all of them. The catheterized 
specimen ensm'es that any leukocytes found in it come from the m’inaiy tract. 

Blood pressm-e taking is an essential paii; of the routine pregnancy visit. 
So far as toxemia is concerned the taking of the blood pressme is the most 
important single observation. A suspicious rise in blood pressui-e is often 
obtained before any other symptom is noted, very often before any change 
is noted in the m'ine. 

It is apparent that at least in a considerable proportion of pregnant women 
a moderate hj’potension is formd. In 1918 a study was made by the wiiter" 
upon a series of 447 pregnant women to determine the average blood pressme. 
In 115 private patients who fonned a part of this series and upon whom 60S 
observations were made the average pressme was 114. In the other women 
in this series, 245 who entered the hospital with no eAudence of toxemia gaA'^e 
an average pressure of 119. Haussling, who made 682 observations on 140 
patients, reported an average pressure of 113. Lynch, -Newell, and WaUich 
and Judd have also reported series of observ^ations. It is universally agreed 
that toxemia is accompanied by an increase of blood pressxue in all but very 
exceptional cases. Rarely eclampsia may occur without a previous rise in 
pressure or with a rise which is much less than usual. The fact that many 
pregnant women have a pressiue a little lower than normal makes the in- 
crease of pressure rather more significant. A failure to observe blood pressiue 
sj^stematically during pregnancy may fairly be regarded as neglect. A rise 
to 140 or more calls for careful watching and increase in the frequency of 
observation. The more rapid the rise of pre^ure the greater the need for 
vigilance. Occasionally a woman is seen who carries a tension above normal 
throughout the pregnancy — the so-called “essential hypertension.” VTiether 
these may be in fact mere indiiidual peculiarities and based upon no imder- 
lying abnormality or whether they may be an expression of some latent and 
unrecognized pathology does not influence the clinical fact that these women 
usually pass through pregnancy well. A consistently elevated pressure is 
far less ominous than an elevation of pressure in a woman whose previous 
pressure has been normal. None the less, the woman with a pressure con- 
stantly over normal requii'es careful supervision. 

Diet during Pregnancy. — The dietary habits, provided these are noimal, 
will require but little alteration. The pregnant woman should be warned 
against the two frequent forms of advice which so constantly emanate from 
the self-constituted obstetrical authorities of which eveiy neighborhood 
possesses its quota. These are, first, that she should eat largely because she 
is eating for two, Rnd, second, she should eat spaiingly because if she does 
not her baby Mill be too large. She should be assured that neither of these 
dicta has any value. As to the first, one may assure her that if her own appe- 
tite is satisfied the baby will obtain all that is needed, indeed, that the in- 
fant's necessities come before those of the mother, as is the biological rule in 
all animate creation. Concerning the second statement, she may be told 
that it is quite impossible to influence the weight of the imborn child except 
Mithin very nanwv limits. ProchoMTuk’s diet, w^hich was suggested a gen- 
eration ago for the purpose of producing a small child in cases of contracted 
pelvis, has long since been given up. It not only failed to cause any notable 
diminution in the size of babies but the lessening of food intake w'as so drastic 
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nancy should be less than the usual 20 or 25 pounds. If she is markedly 
under the average for her height and age, or if she has recently lost weight, 
the gain which may be allowed may be increased. A table of weights, heights, 
and ages is of use in determining these points. 


■\Veigut .v.\d IIkigut for Women at Different Ages 


Height. 

19 

20 

1 

23-21 

25-20 

! 30-31 

35-39 

' 40-M 

45-10 

1 

50-54 

1 

4 ft. 10 in. 

OS 

102 

lOG 

110 

113 

i IIG 

119 

123 

12G 


11 in. 

103 

107 

109 

112 

115 

ns 

121 

125 

128 

1r1 

oft. 

100 

112 

113 

115 

117 

120 

123 

127 

130 ' 


1 in. 

113 

115 

IIG 

ns 

119 

122 

125 ! 

129 1 

132 ; 


2 in. 

IIG 

IIS 

119 

120 1 

121 

124 

127 

132 

135 : 


3 in. 

120 

121 

122 

123 

124 

127 

130 

135 

13S 

Im 

-1 m. 

12S 

124 

12o 

126 

12S 

131 1 

134 

13S 

MI 

144 

5 in. 

120 

127 

12S 

129 

131 

134 

13S 

142 

145 

148 

6 in. 

120 

130 

131 

133 

135 

138 

M2 

14G 

149 

152 

Tin. 

131 

133 

135 

137 

139 

142 

14G 

150 

153 

156 

S in. 

; 13o 

137 

139 

141 

143 

MG 

150 

154 

157 

IGl 

9 in. 

13S 

I MO 

M2 

145 1 

147 

150 

154 

158 

IGl 


10 in. 

Ml 

M3 

Mo 

MS ^ 

151 

154 

157 

IGl 

1G4 


11 in. 

M.5 

M7 

MO 

151 

15-1 

157 

IGO 

104 

IGS 

173 

6 ft. 

150 

152 : 

154 

15G : 

15S ; 

IGl j 

1G3 

107 

171 

j 

176 


From “Food Nutrition and Health” by rvIcCollum and Simnionds 
Table prepared by Dr. Thomas D. Wood, Frofc.'^sor of Physical Education, 

Columbia University 


Should the woman find it difficult to control her food intake sufficiently 
to avoid a too great increase in weight it is often of use to provide her with a 
sunple calorie list, containing a sufficiently generous selection of foods, to- 
gether with the calorie content of an average helping of each one. This is 
not entirely accurate but is sufficiently so for the purpose it is intended to 
accomplish. She should be asked to take a definite amount of food, usually 
about 1800 calories. This amount may be decreased or increased as later 
weights m.ay demand, hlany women get on comfortably on that amount 
or less. It is not uncommon for a woman whose food consumption has 
been too large to say that she is more comfortable on the reduced amount. 
One should be careful to maintain a balanced ration even though the total 
amount of food taken be reduced. About 15 per cent of the total should be 
protein, 25 per cent fat, and 60 per cent carbohydrates. The overweight 
woman should not be permitted to reduce during pregnancy. It is sufficient 
that her weight be held at the same point or that it be permitted to increase 
slightly. 

The practice of many women, particularly those who are overweight, is 
to eliminate entirely from their dietary certain articles which they believe 
to be particularly apt to cause them to gain in weight. This should not be 
permitted. A balanced ration is the normal one for the human organism 
and it should be continued during pregnancy. The amount, however, may 
need control. Much patience and diplomacy may be needed in managing 
the matter of weight, as some women dislike the slight trouble which the use 
of a calorie hst entails and they sometimes do not want to give up certain 
things of which they are fond. It may be well to remember that a very 
acceptable salad dressing or mayonnaise may be made with mineral oil. 
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Dancing may be permitted if indulged in moderately. The pregnant 
woman should be ad%dsed that dancing parties lasting till the early morning 
hours are harmful. 

Physicians who practice in large cities have many patients who hve in 
apartment buildings not equipped with elevators. Should a pregnant woman 
live in an upper apartment she should be cautioned to make her trips up and 
down the stairs as few as possible. 

As the end of pregnancy approaches the amoimt of exercise may have 
to be lessened. At no time should the pregnant woman be urged to take any 
form of exercise which causes great discomfort. At no time should she 
become greatly fatigued. 

Discomforts Due to Weight and Pressure of the Pregnant Uterus. — Many 
pregnant women complain of discomforts which are caused by the presence 
of a bulky and heavy mass in the abdomen. Among these hemorrhoids are 
frequent. Return circulation from the lower part of the body is impeded 
and the hemorrhoidal veins become dilated. Should the discomfort or pain 
become severe, or should free bleeding or strangulation of the hemorrhoids 
occur, surgical removal of the hemorrhoids may be necessitated. This, how- 
ever, is not frequent, as palliative remedies usually make it possible for the 
woman to pass through pregnancy without surgical interference. It is usually 
not possible to achieve a cure of the hemorrhoids during the pregnancy as 
the chief cause of theu' presence remains. Regularity in bowel evacuation 
removes the obstruction caused by fecal masses in the lower bowel and lessens 
the amount of straining effort. The means of attaining tliis is suggested 
elsewhere in this chapter. Hot fomentations or cold applications sometimes 
help when much swelling is present. Should large thrombi occur, much re- 
lief is sometimes obtained by opening the hemorrhoid under local anesthesia 
and turning out the clot. In a limited number of selected cases the writer 
has seen women made much more comfortable by local treatment, usually 
by injection, carried out by a sldlful proctologist. 

Varicose veins of the legs are frequently seen and are most troublesome 
in women who have had more than one pregnancy. They vary from small 
localized dilatations to large bulging varices extending from the ankle up 
into the thigh. No radical treatment is to be thought of during pregnancy. 
Some relief may be had by the recumbent position. The benefit of tliis is 
enhanced if the lower extremities are elevated. A marked degree of elevation 
is better than a httle. 

The old-fashioned woven rubber and fabric bandage was hot and in 
addition was difficult to cleanse. A much better bandage for this purpose 
is the elastic woven “Tetra” bandage containing no rubber. This should be 
applied spirally from the ankle upward as a soldier puts on a puttee. 

Another device which is sometimes of use when the varices are large is 
the use of small strips of adhesive plaster about 4 inches long and 4 inch wide 
placed across the dilated veins at distances of about 4 inches from each other. 
These serve to break up the column of blood and to reduce the pressure against 
the walls of the veins. Surgical treatment and injection of the dilated veins 
should be considered very carefully before active treatment is adopted. 
DeTakMs'^ expresses himself as follows: “The treatment of varicose veins 
during pregnancy has been under discussion in recent years. A distinction 
must be made between women who have had varicose veins before pregnancy 
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Bland, First, and Goldstein® studied the blood platelets in pregnancy and 
the puerperium. Counts were made on 230 pregnant -women. Of these 77 
per cent had 200,000 to 350,000 platelets per c.mm. and 18.2 per cent had over 

350.000 per c.mm. No noteworthy relation between the number of platelets 
and the length of pregnancy could be determined. Comparison of platelet 
counts in pregnant and nonpregnant women convinced these investigators 
that no notable change in the number of platelets occurs during pregnancy, 
although Bizzozero believed that an increase took place. Apparently an 
increase in the munber of platelets is not essential for the increase of coagu- 
lability, as this function is cared for by the increase in fibrinogen. A low^ 
platelet coimt associated with a marked anemia may be an expression of a 
hemorrhagic diathesis. In such cases it may be of value to stimiilate platelet 
formation by the ultra-violet light. 

Bruchsaler^ studied the fibrinogen content of the blood in pregnant women. 
He foirnd that in the later months of pregnancy and during and shortly 
after dehvery the fibrinogen content of the blood is increased. This occuiTed 
together with an acceleration in sedimentation rate. Apparently fibrinogen 
plays an important part in determining the sedimentation reaction. The in- 
crease in fibrinogen may be a part of a defensive mechanism against bleeding. 

Goncalves d’Azeredo" studied the sedimentation rate in 97 women in 
the fifth month of pregnancy. Only 2 of them showed a retarded rate. 
The remaining 95 showed a marked acceleration in the sedimentation time. 
His experience agrees with the experience of Vignes and Le-vy-Solal. Bland, 
Goldstein, and First studied the sedimentation time in 540 women in different 
periods of pregnancy. In 536 of these the rate was accelerated. In 453 
women examined in the sixth month or later, 75 per cent showed a marked 
acceleration of sedimentation time. Women ha-ving a leukocyte count of 

15.000 or more during pregnancy gave a very rapid sedimentation time. 

We may, therefore, assume that in the majority of pregnant women a 
definite reduction in sedimentation time is to be expected. 

Clothing. — Fortunately, the entire scheme of feminine attire is upon a 
more rational basis than during the Victorian era and earlier. The majority 
of young women who become prospective mothers today have come to ma- 
turity imder more favorable conditions, so far as dress is concerned, than 
women of pre-vious generations. Not only the less confining character of 
present-day dress has been of value in permitting a better muscular de- 
velopment, but the lighter and more open garments worn at present permit 
of better ventilation. The greater exposure to sunlight has contributed to 
bodily -vigor and has lessened anemia. Anemic and chlorotic girls are less 
frequently seen than was the case twenty-five years ago. Osier quotes 
Rosenbach thus: “The corset and chlorosis.” He emphasizes too that it 
was less frequent in country-bred girls. Many young women today have not 
worn corsets and the less bulky costumes of recent years have been greatly 
to their physical advantage. 

The pregnant woman who dresses sensibly does not need to make many 
alterations in her dress. Her clothing should be seasonable, that is, it should 
afford sufficient protection against cold in winter and should not be oppressive 
in the hot seasons. Even in winter too much and too hea-vy indoor clothing 
should not be worn, the extra protection necessitated against the low out- 
door temperature being pro-vided by outer garments. 
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out its dental attendant. The presence of oral infection even in patients of 
the better class is a real and not an imaginary thing. 

In a series of *242 private patients studied by Galloway-^ and upon whom 
full mouth dental films were taken,. 36, or 15 per cent, were found to have 
apical root abscesses. Too little attention is given to this important phase 
of prenatal c-are. Oral hygiene is still neglected even in some excellent clinics 
and in the hands of some able obstetricians. 

All cavities should be attended to at once. Any necessary cleaning of the 
teeth should be carried out. In addition to routine dental work it is important 
that any infections should be detected. If necessary x-ray films of the tooth 
roots should be taken. Devitalized teeth particularly reqiiire attention. 
Should root abscesses be fotmd they should be cared for at once. Extraction 
of teeth, about the roots of which abscesses are foimd, should be done if 
needed. The danger of abortion following extraction is exceedingly small. 
In many scores of cases in which extractions have been done the writer has 
not seen it occur. Extractions should, if possible, be done by a dentist who 
has developed skill in this work. Local anesthesia is preferable as the 
extraction can be done more slowly and with less tratuna. 

The elimination of infections is of importance for several reasons: (1) 
Women who are carriers of focal infections are somewhat more likely to develop 
toxemia. (2) The elimination of foci of infection lessens the likelihood of 
pyelitis of pregnancj*. Urologists seem quite convinced of the part, played 
by imective foci in the production of infections of the urinary tract. (3) 
ALbortion may be caused by hemogenic infection of the placenta catised by 
bacteria originating from an infective focus. Curtis“ has drawn attention 
to the relationship between focal im'ection and abortion and the writer has 
seen one case of abortion in which a recent infected infarct was found in the 
placenta and, in addition, two women who had aborted repeatedly and who 
bad extensive oral sepsis. Both of these, after their mouths were put in 
healthy condition, went through later pregnancy successfully. Nickel and 
Alussey^ were able to produce abortion in pregnant guinea-pigs by the 
intravenous injection of streptococci isolated from foci of infection found in 
women who had aborted. Their work seemed to indicate a specific localiza- 
tion in the uterus when bacteria were obtained from women who had aborted. 
This localization was not noted in similar experiments done with bacteria 
taken from foci in women who had not aborted. (4) Phlebitis is less likely 
if no foci are present. Every obstetrician has seen cases in which normal 
spontaneous delivery occurred and in which phlebitis followed. One cannot 
tail to be struck with the frequency with which foci of infection are found to 
be present in these cases. 

The seeming of a completely healthy oral condition definitely increases 
the probability of a normal pregnancy and puerperium. 

If upon the first inspection the teeth are found to be in satistactory con- 
dition, or after any necessary dental work has been done, it is well to have 
the dentist inspect them again at intervals of about two months. Defects 
which may appear are thus promptly discovered. 

By dietary precautions dental decay may be limited. Evidence has 
accumulated of late which has caused dentists to conclude that vitamin 
deficiencies in the diet are at least partially responsible for dental caries. 
The vitamins particularly concerned are D and C. The diet of most persons 
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;Many women complain of a sense of fulness and even discomfort very- 
early in pregnancy and this may continue in greater or less degree throughout 
the pregnancy. It is merely the result of physiologic engorgement and need 
cause no anxiety. 

It is often necessary for the physician to keep the pregnant woman from 
doing unnecessary and harmful things to her breasts. There is a widely 
spread impression among the public that the skin of the nipples may be made 
tougher, thicker, or more resistant by the application of “hardening lotions.” 
Experience has abundantly demonstrated that these are useless and at times 
harmful. The character of the skin w'hich an individual possesses caimot be 
changed but it is possible to keep it in the mosi; healthy condition. Young 
women are often advised by older women to rub the nipples briskly with a 
rough cloth or even to scrub them with a brush. These practices, particularly 
the latter, are painful, useless, and harmful. They do not toughen the skin 
and they are apt to cause scratches or abrasions. 

The use of mineral oil, vaselin, or lanolin to render the skin of the nipple 
pliable is often suggested. This is much less objectionable than any of the 
methods noted above but is of little value. It would seem logical that, 
as we wish to keep the skin of the nipple in as healthy a condition as pos- 
sible, it would be better to refrain from the use of oily or greasy s-ubstances 
which would be rather likely to close up the mouths of the glands of the skin. 

The most useful and withal most logical procedure is the simplest one. 
The woman is advised, as soon as the presence of secretion in the breast is 
noted, to wash the nipples gently once a day with a bland nonirritating soap 
and to dry them -svith a soft cloth gently. Gentleness of manipulation should 
be stressed. If secretion is not noted this should be done in the last three 
months in any event. 

A few women complain of profuse secretion from the breasts diuing preg- 
nancy. This is not abnormal or harmful and requires no treatment. Pads 
of clean gauze may be worn under the brassiere to absorb the secretion. No 
absolute prophylaxis of breast infection exists but it is wise to put the breasts 
in as healthy and normal a condition as possible. 

Should the nipples be flat the woman may be instructed to pull them out 
gently with the fingers. In extreme cases of inversion this is of little avail 
but in the lesser degrees it sometimes helps. An actively nursing baby wiU 
occasionally bring out a nipple w'hich could not be developed diuing preg- 
nancy. Mechanical devices are of little use. The plastic surgical procedures 
W'hich have been described for the correction of inverted nipples are not 
recommended. 

The Thyroid in Pregnancy. — ^Thyroid abnormality may be noted in the 
first examination. If none is present the physician should be on the lookout 
for evidences of thyroid trouble .as the pregnancy proceeds. Should any 
deiiation from the normal be observed a basal metabolic rate should be 
taken. 

Hypothyroidism is managed, as in nonpregnant patients, by the admin- 
istration of thyroid. It is best in pregnant women to begin with small doses 
as these can be increased if foimd inadequate. Careful observation is of 
course requisite after the institution of thyroid therapy. 

Adenomatous goiter, if no hyperthyroidism is present, does not need 
treatment during pregnancy unless the tumor mass produces mechanical 
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management of the more severe cases should reduce the necessity for abortion 
to a very low level. 

Nausea. — Severe and intractable vomiting, or early toxemia of pregnancy, 
will be dealt with in the section devoted to complications of pregnancy. 
In the course of normal pregnancy, however, many women are seen who are 
troubled by nausea to a degree which calls for rehef. 

About one half of all pregnant women are troubled by nausea which may 
vary from a mere sensation of nausea to severe vomiting. It is often felt 
in the morning, hence the name “morning sickness,” but this is not invari- 
ably so. 

While all nausea is probably due, at least partially, to a toxemia which 
in its severe degrees becomes troublesome or even dangerous, there is a defi- 
nite nervous factor which must be recognized. 

A few suggestions to the pregnant woman may be of distinct value in 
aiding her to control the nausea. If nausea is at all troublesome the preg- 
nant woman should give up the preparation of food, which nearly always 
aggravates the feeling of nausea. It is very difficult, if not impossible, to 
control nausea if the woman is exposed to the odors of cooking and constant 
sight of food. 

If nausea is not severe and the woman is in ordinaiy health she should be 
counselled to make every effort to control vomiting, as a vomiting habit is 
easily contracted and is difficult to abolish. It is well to tell her frankly 
that it is not possible to cause all feeling of nausea to disappear, that this 
must be endured for a time, and that it must not be allowed to interfere with 
the normal taking of food. A woman of ordinary intelligence who is not of 
a neurotic type will nearly always cooperate. She may be assured that in 
the great majority of cases the nausea will disappear by the end of the third 
month. It may help considerably if breakfast be taken in bed, where the 
woman should remain for about an horn’ afterward. 

It often helps if small amounts of food are taken at frequent intervals, 
as six times daily instead of three. The amoimt of food taken in six feedings 
should be the same as is consumed in the usual three meals. The dry foods 
are better than liquids, the latter being more easily rejected. One may suggest 
toasted bread or crackers, with or -without butter, vegetables, preferably 
cooked, stewed fruits, and cereals to which has been added a small' amount 
of cream and as much sugar as desired. Carbohydrates in the form of 
candy seem to help in some cases. 

Drugs are of little value. It is probable that the effect of all of them is 
partially, if not largely, suggestive. Bromides, cerium oxalate, corpus 
luteum intramuscularly or by mouth, have been suggested. If corpus luteum 
is used it is best to give it intramuscularly, both for any possible physiologic 
effect which it may have, and because its suggestive value is increased by 
this mode of administration. For some reason a semiproprietary digestant 
known as “ingluvin” helps in some cases. This may also be suggestive. 
If the nausea is not refieved by these simple means the more elaborate forms 
of management which are required for early toxemia may be needed. These 
are considered in another chapter. 

Care of Bowels. — Regular bowel acti-vity should be maintained. An 
evacuation should occur once a day. Every effort should be made to secure 
this result by dietary regulation. The use of cathartics and enemas should be 
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A^line solutions are often suggested but it seems more logical, inasmuch 
as the normal vaginal secretion is mildly acid, to use a wealdy acid solution. 
Lactic acid,- 2 teaspoonfuls in 2 quarts of warm water, is very satisfactory. 
Patients should be advised to use as few douches as possible. 

Bathing. — During pregnancy the skin is rather more active than at other 
times and bathing is therefore important. Warm baths may be taken freely. 
Extremes of temperature, both heat and cold, should be avoided because 
of their possible effect in stimulating the uterus to contract and thus in- 
creasing the lilvehhood of abortion. It is conceded that this risk is smiiff 
but the possibility of this accident should not be overlooked. 

Turkish and Russian baths are to be avoided for the same reason. Warm 
showei-s are quite harmless and may be freely taken. 

During the latter part of pregnancy, certainly during the last two weeks, 
tub baths should be given up. There is a real danger, particularly in multi- 
gravidae in whom the vaginal outlet is relaxed, that the bath water may 
enter the vagina, tub water is far from sterile this is to be ' guarded 
against. Showers may be used until the end of pregnancy, however, and 
even after the onset of labor. 

Sexual Intercourse during Pregnancy. — This may continue in modera- 
tion up to the seventh month. From the seventh month on it is advisable 
that it should be given up. During the ninth month it must positively cease. 
The danger of infection following invasion of the bffth canal in any way is 
too gi’eat. Many instances have been reported of puerperal sepsis in women 
who had intercourse just before the onset of labor. 

Excesses must be avoided at all times and the feelings and inclinations 
of the woman should be respected. Women vary in this regard widely; 
in some a strong aversion is felt while in others desire may be greatly 
mcreased. 

Where repeated abortion has occurred it is wiser that marital relations 
be given up. The same holds true where a tendency to premature labor 
exists. -As abortion is most frequent during the fii'st three months, during 
which time 80 per cent of abortions occm’, particular care should be ob- 
served at this time. 

Detennination of Sex. — ^The accoucheur is often asked to tell the sex of 
the infant. It is best to answer frankly at once that this is impossible. Up 
to this tune no method of detennination of sex has appeared. It is equally 
impossible to influence the sex of the expected child. The sex is determined 
at the time the egg is fertilized, or, as some authorities believe, certain eggs 
can produce only females and others males. Keibel and Mall-'^ believe that 
nothing will influence the determination of sex. If the sex of the embryo 
is determined at this eaily date, the complete futility of the many devices 
which are suggested by nonmedical persons for the purpose of producing a 
boy or girl as may be desired, most of these depending upon some maneuver 
practiced after pregnancy has started, becomes apparent. 

Many methods of predicting the sex of the unborn child are suggested 
by relatives and friends of patients, often with the statement that the plan 
suggested has worked in a series of two or three trials. As there are but two 
sexes it is e\'ident that almost any method might chance to be right in the 
majority of a small number. Trials in large series indicate that we are unable 
to predict sex. Franlcenhauser’s method of counting heart tones at term, 
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confidence. The mental make-up of the parent, weak or otherwise, may 
descend to the child, but inheritance is not influenced by passing activities. 
As a distinguished biologist put it "wooden heads are inherited but wooden 
legs are not.” 

The fear of “maternal impressions” is still met with. By this is meant 
physical or mental abnormalities of the child produced by mental shock or 
physical injury sustained by the mother. This belief that the unborn child 
may be so influenced has come down from the earliest days of written history 
and is said to prevail even among uncivilized races. Numerous references to 
it in nonmedical literature occur. Nearly all later teratological writers agree 
that no scientific evidence exists for such a belief. 

When the pregnant woman expresses a fear that her child may be “marked” 
she may be told clearly and with, entire confidence that no such occurrence 
is possible. 

Briefly, the evidence against it may be summed up as follows: 

1. No nervous communication between the mother and fetus has been 
demonstrated. 

2. In many cases of physical abnormality of the fetus the abnormality 
must have been present before the event which is supposed to have caused 
it occurred. 

3. Many women who deliver physically defective infants have had no 
disagreeable experience to which to charge the event. Conversely, many 
women have been known to pass through various harrowing experiences with- 
out any abnormahty of the child resulting. 

4. All of the physical abnormalities observed in human infants are seen 
in the young of lower animals. That these were caused by impressions pro- 
duced upon the mind of the mother animal could scarcely be insisted upon. 

Determination of Date of Labor. — The usual rule, suggested by Naegele, 
is to count nine months ahead from the first day of the last menstruation and 
add seven days, or, as is easier, to count back three months and add seven 
days. In about 60 per cent of cases this will be correct within eight days 
in either direction. When only one coitus has occurred one may count 
two hundred seventy-three days from this date, which is usually correct within 
seven days. 

It must be recognized that pregnancy varies in length and no method 
can be wholly accurate. Further, in most cases neither the date of ovulation 
nor the date of the fruitful coitus can be known. It seems probable that in 
most women ovulation occurs about ten to fourteen days after the end of 
menstruation but one cannot be certain that this is so in every case. While 
the average length of gestation is two hundred eighty days Wilhams has 
noted that in many young women who miss the first period after marriage, 
a normally developed child is born two hundred eighty days from the begin- 
ning of the last menstrual period. This would indicate that pregnancy does 
not always last ten lunar months. The estimation of the date of delivery 
from a single coitus is open to inaccuracy for the following reasons: 

1. The exact date of ovulation is not known. 

2. It is not known how long the spermatazoon may be in the reproductive 
tract before fertilization of the ovum takes place. 

3. The length of pregnancy itself is known to vary. 

The estimation of the date of dehvery from the date upon which fetal 
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1. The diagnosis of pregnancy by the demonstration upon the film of the 
fetal skeleton. 

2. To confirm or disprove the presence of a suspected multiple pregnancy. 

3. For diagnosis of certain fetal abnormalities — notably anencephalus 
and hydrocephalus. 

4. For the demonstration of certain pelvic abnormalities which cannot 
be fuUy made out by measm-ements. 

5. For the taking of pelvic measurements. 

6. As an aid in the diagnosis of intra-uterine fetal death. 

7. Occasionally to show progress during labor, 

8. For diagnosis of the position of the fetus when this cannot adequately 
be done othernfise; for example, face and brow positions. 

9. For the diagnosis of postmaturity. 

10. For differentiation between pregnancy and pelvic tumor. For this 
purpose the roentgenogram may have a medicolegal value. 

In making films, the purpose of which is to show the fetus, it is best to 
place the woman on her face, supporting the knees and chest with pillows. 
This brings the uterine contents nearer the roentgen tube and produces a 
clearer film. In making films for the study of cases the Potter-Bucky dia- 
phragm is of great assistance. 

Dangers . — discussion of the eft’ect of irradiation upon the ovary does 
not come within the scope of this chapter. We are concerned only with the use 
of x-ray for the purposes indicated in the list given above. These require 
the use of x-ray only in pregnancies, for the most part, far advanced. It is 
generally agreed that x-ra 3 ’' treatment should not be used over the abdomen 
in women in whom pregnancy is suspected. Gastro-intestinal diagnostic 
procedures are better deferred, and the treatment of uterine fibromyomata 
bj’’ x-ray, which is rarelj’’ indicated under any cncumstances, should not be 
done at this time. Repeated exposures to .r-rays should be avoided. Bailey 
and Bagg have clearly shown that too great exposure to x-ray dming early 
pregnancy carries with it a definite risk of abortion or of injury to the embryo. 

In later pregnancies, also, too great exposure may cause some interference 
with the orderly sequence of embryological development which may not be 
apparent at birth but which may lead to some developmental abnormality 
later. This may conceivably even take the form of endocrine disturbances 
due to damage sustained by the endocrine glands. 

At any time the amount of exposm'e to the raj’^s should be small. For 
any of the obstetrical purposes noted above only a brief exposure is needed. 

Experience indicates that the amount of exposure which is necessary for 
obstetrical diagnosis in the later months of pregnancy may be given by a 
skilful roentgenologist without any clinical evidence of injury to infant or 
mother. The fact, however, that the x-ray has great possibilities for harm 
must not be lost sight of. (1) The x-ray during pregnancy is most useful 
during the later months. (2) Exposure should be as brief as possible. (3) Any 
necessary x-ray examination should be made by an experienced roentgen- 
ologist who will endeavor to limit the period of exposure. 

Diagnosis of Pregnancy. — 1. Early pregnancy may be recognized by the 
use of pneumoperitoneu 7 )i. By this means it is possible to visualize the ges- 
tational alteration in the form as well as the size of the uterus. This method 
is of more value in differential diagnosis between early pregnancy and pelvic 
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columns. Error may arise through the superimposition of the shadows of 
the spinal columns or heads. In the knoAvledge of the writer this occurred 
in a case of triplets leading to a diagnosis of twins when thi’ee infants were 
in the uterus. A number of cases have been reported in which the presence 
of tlnee fetuses has been determined by .a-ray and in a recent case in Ger- 
many four infants were shown on the film. 

3. For Diagnosis of Fetal Abnormalities or Monsters. — The commonest 
form of monster is the anencephalus, or congenital absence of the encephalon. 
Ballentyne found this abnormaUty to constitute 14 per cent of a series of 
325 cases of monstrosity studied by him. The characteristic deformity is 
the absence of the cranial vault and its contained brain. In some cases, also, 
a lack of development of the laminae of the vertebral column is also present 
and may lead to a combined cranial and vertebral defect, or craniorachischisis. 

Associated defects, such as clubfoot, may be present. In anencephaly 
the characteristic radiological finding is the absence of the calvarium. The 
bones of the base of the skull are easily seen but the cranial vault is missing. 
An exaggerated fissure in the cervical spine may sometimes be recognized. A 
coincident hydramnion is a frequent finding. Hydrocephalus is usually easily 
demonstrated by roentgenography. A knowledge of the presence of this 
fetal abnormaUty is of definite value to the obstetrician as it may influence 
his choice of the method of treatment. The great size of the calvarium, 
which is entirely disproportionate to that of the base of the skull, is pathog- 
nomonic. The globular form of these distended heads is also characteristic. 

Absence of or shortening of the extremities (hemimeUa) shows readily, as 
a rule. The alteration of length in the long bones which is characteristic 
of chondrodystrophia may also be recognized. 

Fusion of the extremities (symmelia or sympodia) is usually recognized 
but when two feet are present an error may occur. The presence of but one 
foot in the film would be conclusive. 

hlany of the double monsters may be diagnosed by radiographical meth- 
ods. Even in those in which the two fetuses are joined only by a narrow 
band of union, as the xiphopagus or the ischiopagus, the attachment may in 
many cases be showm on the film. Those monsters in which the double de- 
velopment is only partial are more easily recognized. 

It is often of value to the obstetrician to know that a monster is present 
before the end of pregnancy. He may, when in possession of that informa- 
tion, be enabled to plan his obstetrical procedure to the best advantage of the 
mother. For example, in the presence of an anencephalus, one may wish 
to terminate the pregnancy before term rather than allow the mother to 
go to the full length of pregnancy when it is certain she wiU not have a living 
and normal child. 

One would not do an abdominal delivery in the presence of a monster 
unless the monstrosity were of such a type that labor Avould subject the 
mother to too great risk. 

For an e.xhaustive discussion of teratologic radiography the reader is 
referred to the monograph of Borland and Flubeny. 

4. Demonstration of Pelvic Abnormalities Which Cannot Fully Be Made 
Out by Measurements. — ^In modei’ately contracted pelvis the roentgenogram 
will give an outline of the superior strait and an idea of the size of the fetal 
head in comparison to the inlet, wliich is in some cases helpful. It may be 
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at the exact distance from the film as the pelvic inlet of the woman in the 
previous exposure. Another film is then taken. By placing these two films 
in the viewing box at the same time the pehdc diameters may be read off 
in centimeters. Chamberlin’s method also requu'es no mathematics. 

The methods of x-ray measurement of the pelvis will probably find a 
limited application. Recent methods make possible its use up to the end 
of pregnancy. This is the time when the need for its use may be 
greatest. 



Fig. 357. — Brow presentation. (Michael Reese Hospital.) 


6. Diagnosis of Fetal Death . — The use of .x-ray as a confii’mation of the 
usual signs of fetal death was proposed by Spaulding and later by Horner. 
Both of these writers called attention to the overriding of the cranial bones 
and suggested it as a sign of fetal death. There seems to be no doubt that 
this sign is observed in roentgenograms of dead fetuses but Stein and Arens 
and others have described the same condition in films made of pregnant 
women who later delivered living children. The x-ray film, therefore, can 
give presumptive, but not positive, evidence of fetal death. 
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trance of the needle into the amnio tic cavity being recognized by the appear- 
ance bf amhiotic fluid through the needle. The opaque fluid is then introduced 
slowly, a httle anmiotic fluid being allowed to escape, and about a half hour 
is allowed to elapse in order that the opaque fluid may thoroughly diffuse in 
the amniotic fluid. The woman is asked to move about in order to favor 
this. These authors believe that clear shadows of the fetus are obtained 
due to a better contrast between it and the fluid in which it lies. They had 
no untoward results in their series of cases. Until more experience is avail- 
able the method had best be restricted to experts in the field of radiology. 

Final Examination. — At the beginning of the ninth month an examina- 
tion should be made. It is not wise to allow the pregnancy to proceed to 
term with a malposition of the fetus or other obstetrical abnormafity um-ecog- 
nized. At this time the obstetrician makes the following observations: 

1. The usual blood pressure observation and urine analysis. 

2. Abdominal inspection and palpation. The height of the fundus 
(indicating the probable duration of pregnancy) is observed. The position 
and presentation of the child is noted. It is important that a breech or 
transverse position be recognized and that a posterior cephalic position should 
be detected. The woman should not be allowed to go into labor with an 
unrecognized abnormality of position. 

3. Any pecuharities noted upon palpation which may suggest fetal 
abnormalities — as anencephalus or hydrocephalus — or the possible presence 
of a multiple pregnancy are important. These may call for the use of the 
x-ray. The presence of an hydramnion always causes one to suspect a fetal 
abnormality. 

4. The fetal heart tones. Their location and whether they are normal 
in strength. One does not attempt to predict sex from the rate of the fetal 
heart. 

5. Vaginal examination. This is done gently. One notes: (a) Whether 
the head is floating freely above the pelvic inlet or whether it has entered 
the pelvis, and if so, to what level. 

(6) The size of the head, whether normal or larger or smaller than nor- 
mal. Will this head probably come through this pelvis or not, allowing for 
the increase in size of the last month? 

(c) The cendx, effaced or uneffaced, soft or firm. A cervix which earlier 
in pregnancy may have seemed quite rigid may be found soft and succulent 
at this time. 

{( 1 ) Any vaginal abnormality. Inflammatory conditions and firm old 
scars which may interfere with ease of delivery are to be noted. 

After this time vaginal examination should not be repeated. Should a 
pelvic examination be required during the ninth month it should be done 
rectally. Invasion of the birth canal for any reason during the ninth month 
should be rigidly restricted. It adds a very definite risk of infection. The 
sooner labor comes on after such an invasion the greater the risk. 

AUTHOR'S SUGGESTIONS TO PREGNANT WOMEN 

Introduction. — ^These notes were not written in order to avoid answering 
questions but that they might be answered better. Each individual presents 
a separate case which may require different questions which you should feel 
free to ask. 
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You should not gain in weight during pregnancxj more than SO pounds 
providing you are at your normal weight when pregnancy starts. 

This is important, because: 

1. Overweight women furnish most of the cases of toxemia which occurs, 
usually late in pregnancy. 

2. You will be more apt to nurse yonr baby if you keep your weight down. 
Restriction of the amount of food taken and of your gain in weight ha.d 

veiy little influence on the baby’s weight. It is advised because experience 
has abimdantly shown that too gi-eat an increase in the mother’s weight 
increases her danger of toxemia. Women who are overweight at the begin- 
ning of pregnane}" should be especially careful. 

In the early weeks of pregnancy you may find it beneficial to eat oftener 
thnn usual, taking small amounts of food each time. This is especially true 
if you have a tendency to be nauseated. If nauseated take six small feedings 
a day. You may not feel like eating but you will feel better if you will force 
yourself to do so. Nausea of pregnancy becomes worse when one’s stomach 
is empty. 

If you are nauseated in the early morning place some milk in a thermos 
bottle and some crackers beside your bed when you retire. Eat these before 
you arise and then after fifteen or twenty minutes get up slowly. Avoid 
washing yom- teeth or mouth before breakfast. 

Avoid fats, highly seasoned foods, and coarse indigestible salads. Limit, 
the amount of meat to one average portion a day. 

You may have coffee in the morning and tea in the afternoon or evening. 
Light ^vines are permitted in moderation. 

Drink at least eight glasses of water daily. 

If you are told to diet because of toxemia the following list of foods and 
these only are to be used. Do not eat much, for starvation is beneficial in such 
a condition. 

The quantity of these various foods wdU be gone into with each indi- 
vidual case. Many of the things mentioned are quite nourishing but as you 
will notice do not contain much protein. 

DIET FOR TOXEMIA 

Cream soups except those containing chicken, beef, beans or peas. 

Dairy products: 

Butter. Alilk. Buttermilk. 

Vegetable foods. 

Cereals: 

Bran flakes. Oatmeal. 

Breads: 

Graham and IITiole MTeat. 

Vegetables: Any vegetable except beans (lima, navy, and kidney), lentils, peas, and pota- 
toes. Preferably green vegetables in season. 

All Fruits, Berries and Alelons. 

All Canned Preserves and Jellies. 

Puddings and Desserts: 

Tapioca. Jellos. Ices. 

Sugars: 

Wlnte or Brown Hard Candy. Honey. Molasses. 

^ cooking i^e butter and bacon fat in place of lard whenever possible. 

Avoid all spiced foods and those with much salt, 
rmk at least 2 quarts of liquids daily. 
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Cornflakes 

Cornmeal (cooked) 

Corn syrup 

Crackers, graham 

Crackers, white 

Cranberry sauce 

Cream 15% 

Cream sauce 

Cucumber 

Custard 

Dandelion greens 

Dates 

Duck ’ 

Egg (whole) 

Egg (white) 

Egg (yolk) 

Eggplant 

Endive 

Farina 

Figs (dried) 

Figs (stewed) 

Fish--Cod (creamed) 

Halibut 

Salmon (canned) 

Salmon (fresh) 

Trout 

Tuna 

Mackerel 

French dressing 

Fudge 

Gelatin 

Gingerale 

Gingerbread 

Grapefruit (fresh) 

Grapejuice 

Grapenuts 

Grapes 

Gravy 

Griddlecakes (without butter or syrup) 

Ham (fresh — lean) 

Heart, beef 

Hominy (boiled) 

Honey 

Ice cream 

Ice cream soda 

Ice cream sundae 

Jelly 

Jello 

Kohlrabi 

Koumiss 

Lamb chop 

Lamb roast , 

Lamb stew 

Lemon juice 

Lettuce (small leaves) 

Liver, calves 

Lobster 

Macaroni (cooked) 

Malted millc (prepared) 

Malted millc (powder) 

VOL. r— 46 


Average serving. 

Calories. 

. H cop 

40 

. cup 

75 

. 2 tbsp. 

180 

. 1 

48 

2 

35 

. M cup 

100 

. 1 tbsp. 

40 

. 3 tbsp. 

100 

. S slices 

8 

. H cup 

100 

. ]/2 cup 

63 

, 4 

95 

. 1 large slice 

75 

. 1 

78 

. 1 

14 

. 1 

64 

. cup 

28 

. Vl cup 

15 

. Yl cup 

75 

. 3 

200 

. Yl cup 

325 

. Yl cup 

100 

. 3'' X 2" 

75 

. Y cup 

100 

. 3" X 2" 

80 

. 3" X 2" 

80 

. Yi cup 

100 

. 3'' X 2" 

100 

. 1 tbsp. 

66 

. V' cube 

100 

. 2 tbsp. 

18 

. 1 glass 

58 - 

. F'x4''x2" 

275 

. V2 

100 

. Y cup 

100 

. 3 tbsp. 

100 

. 24 

99 

. 1 tbsp. 

25 

. 1 4'' 

100 

. 1 slice 

118 

. 1 slice 

125 

. Y cup 

365 

. 1 tbsp. 

67 

. cup 

200 

. 1 

300 

. 1 

300 

. 1 tbsp. 

80 

. 1 cup 

66 

. Yi cup 

31 

. 1 glass 

70 

. 1 

96 

. 1 slice 

200 

. 1 cup 

200 

. 1 tbsp. 

5 

. 4 

5 

. 2 slices 

133 

. Y cup 

40 

. Ycup 

125 

. 1 glass 

590 

. 1 tbsp. 

40 
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Raisins 

Raspberries (fresh) . 
Rhubarb (stewed) . . 

Rice, brown 

Rice, white (boiled) 
Rutabaga (mashed) 
Salsify, cooked .... 

Sardines 

Sauerkraut 

Sausages 

Sherbet 

Shredded wheat . . . 
Soups: 

Beef broth 

Cream of tomato 

Vegetable 

Spaghetti (cooked). 

Spinach 

Squash 

Strawberries 

Succotash 

Sugar 

Sweetbreads 

Tomato (cooked) . , 

Tomato (raw) 

Turnips 

Veal chop 

Veal roast 

Waffle 

Watermelon 

Zwieback 


Average serving. 

Calories. 

M cup 

100 

H cup 

50 

]4. cup 

100 

6 tbsp. 

180 

6 tbsp. 

300 

Yi cup 

42 

cup 

42 

10 

269 

3 tbsp. 

28 

1 small 

50 

yi cup 

200 

1 

125 

1 cup 

39 

1 cup 

200 

1 cup 

100 

M cup 

366 

cup 

16 

Vi cup 

47 

Yi cup 

30 

cup 

75 

1 tsp. 

26 

1 portion 

88 

cup 

20 

1 

20 

3^ cup 

41 

1 

126 

1 slice 

100 

1 6" 

200 

1 slice 

20 

1 slice 

97 


Your diet should consist of approximately 15 per cent protein, 25 per cent 
fat, and 60 per cent carbohydrates. 

The greater part of the protein which we are in the habit of eating 
comes from meat, fowl, fish, eggs, cheese, and milk. 

The greater part of the fat which we are in the habit of eating comes from 
butter, cream, bacon, meats, and oils, such as are used in salad dressings. 

If you are using the calorie list it must be done regularly, the calories 
being counted every meal and every day. 

Heart Bum. — Very frequently during pregnancy one has a burning or 
smarting either in the pit of the stomach, the chest, or the throat. There 
may be some other abdominal distress at the same time, such as fulness. 

Sodium bicarbonate (soda) in doses of to 1 teaspoonful in half a glass of 
water generally relieves it. This may be repeated several times daily. 

Heart burn can many times be relieved by drinldng larger amounts of 
water. 

The Care of the Bowel. — You should have a bowel movement at least 
once every day. The frequency of the movements and the quantity are not 
the most essential factors, however. It is the consistency of the stool that one 
should watch. It should be essentially that of butter. Many people have 
a daily stool who are severely constipated and many people think they are 
normal because they are having a movement several times a day who are 
suffering from an inflammation of the bowel. Do not use enemas or cathar- 
tics if you can avoid them. Attempt to secure a movement by diet. If not 
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the column of blood. The best treatment is to lie down frequently and ele- 
vate the feet. Avoid standing for long periods. 

Breasts. — Be careful to avoid any pressure on the breasts. 

You do not need to apply any medication to the breasts for the purpose 
of "hardening” or “softening” them. Such things are of no value. Keep the 
nipples free from crusts with soap and water. 

If your nipples are flat or inverted take them between your fingers and 
gently draw them out each day for a period of five or ten minutes. 

If the breasts become quite large and heavy, they should be supported 
from the shoulders with a suitable brassiere. Avoid brassieres that have a 
tendency to press the breast against the chest wall instead of lifting it up. 

Travel, — You should not travel. 

Driving or riding by automobile moderate distances over city streets is 
permissible. You should not tour regardless of the road or other conditions. 

Sexual Relations. — Sexual intercourse may be permitted the first seven 
months of pregnancy and after the baby is six weeks old providing there is 
no vaginal discharge. If there is any reason why it should not be indulged 
in you will be told. 

Examinations. — Unless others are indicated there will be two internal 
examinations made, one at the time of your first visit and one at the begin- 
ning of the ninth month. 

A general physical examination will be made at yoiu’ first visit and at any 
other time it appears necessary. 

Report every tluee weeks during the first six months, every two weeks dur- 
ing the seventh and eighth months, and every week from then until delivery. 

Bring a /{.-ounce specimen of urine with you each visit. It need not be a 
morning specimen but should be passed the same day it is brought. It should 
be labeled with your name. 

If you are asked for a twenty-four-hour specimen, discard the first urine 
voided in the morning. Add a teaspoonful of boric acid to the bottle. Save 
all that is passed from then until the same hour the following day. At 
that time void and add the m-ine obtained to the collection. Measure it. 
Shake it well and bring 4 ounces of the same. Record the total amount 
on the label. 

Report the Following at Once. — Bleeding. 

Rupture of the bag of waters. This is indicated by a sudden uncon- 
trollable gush of fluid of considerable quantity. 

Marked reduction in the amount of urine passed. 

Continuous headaches. 

Recurring pelvic or abdominal cramps regardless of the duration of 
pregnancy. 

Labor Signs. — Cramplike pains in the abdomen or back at or about the 
expected date of confinement, and occurring at regular intervals, e. g., every 
twenty minutes or, perhaps, every five minutes, may be regarded as labor. 

The bag of waters may rupture before labor begins. 

If it is not your first baby and the bag of waters ruptures before the 
onset of labor you should go to the hospital at once. 

In any case, go to the hospital when the pains come at intervals of ten 
or twelve minutes. If pains begin at shorter intervals, go at once. 

Remember that premature labor is possible. 
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A knitted sacque, bootees, 2 wrapping blankets, cap, mittens, apron, 
rubber sheet, 2 quilted pads. 

Care of the Baby. — If the baby requires any special attention for feeding 
or if any other irregularity exists you will be referred to a pediatrician. 

It is advisable that you place your baby in the care of a pediatrician re- 
gardless of its condition. 


Breakfast 

Orange or K grapefruit. 
Poached or soft-boiled egg. 
One slice toast with 
square butter. 

Black coffee. 


Breakfast 

One-half grapefruit. 

One and one-half strips of 
bacon. 

One slice of toast with 3^ 
square of butter. 

Black coffee. 


Breakfast 

Orange. 

One egg or 2 strips bacon. 

One-half slice toast with 
square of butter. 

Cereal — ^small serving with 
whole milk — 1 tea- 
spoonful of sugar. 


1200 CALORIE DIET 
Noon 

Tomato salad with mineral 
oil dressing. 

Three heaping tablespoon- 
fuls of cauliflower. 

One glass milk. 

One-half square of butter. 

Tea or coffee. 

One stewed peach (without 
sugar). 

1500 CALORIE DIET 
A^oon- 

Asparagus tips on toast. 

One and one-half squares of 
butter. 

One glass of whole milk. 

Lettuce salad with mineral 
oil dressing. 

One serving of cantaloupe or 
fresh fruit. 

Tea or coffee. 


1800 CALORIE DIET 
Noon 

Three tablespoonfuls of es- 
callop ed corn. 

Three tablespoonfuls of 
baked squash (Hubbard). 

Tomato and lettuce salad 
with mineral oil dressing. 

One glass of skim milk. 

One slice of pineapple. 

One square of butter. 

One slice of bread. 

Tea or coffee. 


Dinner 

Clear broth. 

Lamb chop (fat removed). 

Three heaping tablespoon- 
fuls of spinach. 

Three heaping tablespoon- 
fuls of carrots. 

One and one-half squares of 
butter. 

Black tea or coffee. 

Fresh fruit — grapes. 


Dinner 

Clear broth. 

Medium lean steak. 

Three tablespoonfuls of green 
peas. 

Three tablespoonf uls of 
mashed turnips. 

One and one-half squares of 
butter. 

One slice of bread. 

One glass of skim milk. 

Three tablespoonfuls of ap- 
plesauce. 

Tea or coffee if desired. 


Dinner 

Clear broth. 

One serving of chopped 
steak. 

Three tablespoonfuls of brus- 
sel sprouts. 

Three tablespoonfuls of 
beets. 

Pear salad with mineral oil 
dressing. 

One slice of bread. 

One square of butter. 

Three tablespoonfuls of 
blanc mange. 

Tea or coffee if desired. 
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PYELITIS OF PREGNANCY 

The first description of pyelitis of pregnancy appears to have been given 
by Smellie in his “Midwifery” which was published in 1752. 

In 1892 Reblaub^- published a report of several cases and discussed the 
management of the disease. Since that time an enormous literature has 
accumulated upon the subject. In 1916, when the author^ published a 
paper upon “Pyelitis of Pregnancy,” it was possible to collect 109 articles 
devoted to this subject. This list probably failed to include some papers 
which had appeared. Since that date there have been many additional con- 
tributions. 

Causes. — It is highly probable that many cases of pyelitis in pregnancy 
are exacerbations of previously existing infections which have not been 
sufficiently severe to cause trouble. Twelve years ago, in the author’s ser- 
vice, observations were made upon the urine of infants in the first week of 
extra-uterine life to ascertain the possible presence of pus. In a consider- 
able number of these, pus cells were discovered. Pugh^^ states that the 
majority of his patients who suffered from pyelitis of pregnancy gave a his- 
tory of pyelitis in infancy. GoepperP and Kermauner believe that the pyel- 
itis of pregnant women is probably a recurrence of a kidney infection of 
early life. It is apparently true that bacteria may pass through the kidney 
parenchyma without damage to it provided ureteral drainage is normally 
free. If drainage from the kidney is obstructed, infection of the pelvis of 
the kidney is prone to occur. 

The pathway by which bacteria reach the kidney pelvis has been a matter 
of controversy. The two modes of entry which have appealed to the majority 
of writers have been: (1) Ascending infection along the ureteral lumen and 
(2) infection by way of the blood stream. The first theory appealed to 
many and the fact that an insufficiency of the ureterovesical valve is found 
in the latter months of pregnancy (Gauss,® Stoeckel,^"^ Luchs^®) lent attractive- 
ness to this explanation. The fact which Curtis® pointed out that a notable 
retention of residual urine is found in late pregnancy and the observation 
by the author® that in the ninth month of pregnancy bacteria could be 
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If notable distention of the kidney occurs, it may be distinguished by 
palpation. Tenderness often e-xtends downward over the course of the 
ureter and may be elicited by pressure upon the abdomen. If the pyelitis 
is on the right side, the kidney infection may be confused with appendicitis. 
Xo pregnant woman should be operated on for appendicitis until the presence 
of a right-sided pyelitis has definitely been excluded. This is, as a rule, not 
difficult. The renal tenderness and pyuria speak strongly for a kidney 
infection. In addition, the fever is usually higher in pyelitis than in appen- 
dicitis and the leukocytosis is more marked. If necessary, cj-stoscopy and 
ureteral catheterization will give a positive answer to the question. 

Treatment. — It is possible that the number of cases of pyelitis of preg- 
nancy may be lessened by the recognition of and attention to foci of infec- 
tion from which bacteria may get into the blood stream. Correction of the 
constipation which is often present during pregnancy may decrease the 
migration cf colon bacilli from the bowel into the blood stream and thus 
diminish the possibility of infection of the kidnej'. 

After the appearance of the infection treatment consists in the use of 
liberal amounts of water in order to promote a free flow through the kidney 
and ureter. Rest in bed and a bland diet are essential. Drugs have only a 
limited value. Formerly hexamethylenamine was frequently used, enough 
of the drug being given to produce a positive reaction for formalin in the 
urine. In order for this to occur it was necessart.^ for the urine to be acid in 
its reaction, this being brought about if necessary- by the administration of 
acid sodium phosphate. Of late years the alkalies have been more frequently 
employed. Sodium bicarbonate 2 Gm. (30 grains) every four hours is ordi- 
narily enough. Larger doses may be used if needed. Sodium citrate may be 
used instead of sodium bicarbonate. 

Postural treatment was highly valued at the time at which it was sup- 
posed that ureteral obstruction was caused by pressure upon the ureter by 
the fetal head. It apparently has some value and should be included among 
the palliative measures which may be employed. As pyelitis of pregnancy 
most often affects the right kidney, and as a dextrotorsion of the pregnant 
uterus is frequent if not usual, it is possible that lying upon the left side 
may, by partially correcting the rotation of the uterus toward the right, to 
some extent relieve the obstruction at the lower end of the right ureter. 
Whatever the explanation may be, lying upon the side opposite to that upon 
which the infection is located appears in some cases to be beneficial. The 
knee-chest position may also be used and in some cases appears to be helpful. 

Hofbaueri suggests the use of pituitary extract in order to produce ■vigor- 
ous peristalsis of the ureter and thereby accelerate the minarj' flow. It has 
long been kno'wn that an atonic bladder may be stimulated to contract by 
the use of pituitrin and later roentgenographic studies have apparently 
demonstrated that active contractions of the ureteral musculature may be 
produced by it. Clinical evidence, with the exception of a few cases observed 
by Hofbauer, is lacking. 

If improvement does not follow the use of the measures Just described, the 
tireter on the affected side should be catheterized. The catheter may be 
allowed to remain a few hours in order that the kidney pelvis may be thor- 
oughly drained. It has been suggested that the catheter be left in place 
t'wenty-iour hours or ev'en more. The use of the indwelling ureteral catheter 
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If notable distention of the kidney occurs, it may be distinguished by 
palpation. Tenderness often e.Ktends downward over the course of the 
ureter anil may bo elicited by pressure upon the abdomen. If the pyelitis 
is on the right side, the kidney infection may be confused with appendicitis. 
No pregnant woman should be operated on for appendicitis until the presence 
of a right-sided pyelitis has definitely been e.xcludcd. This is, as a rule, not 
difficult. The renal tenderness and pyuria speak strongly for a kidney 
infection. In addition, the fever is usually higher in pyelitis than in appen- 
dicitis and the leukocytosis is more marked. If nece.ssary, cystoscopy and 
ureteral catheterization will give a positive an.swer to the question. 

Treatment. — It is possible that the number of cases of pyelitis of preg- 
nancy may be le.ssened by the recognition of and attention to foci of infec- 
tion from which bacteria may get into the blood stream. Correction of the 
constipation which is often present during pregnancy may decrease the 
udgvatiou of colon baeilU from the bowel into the blood stream and tbns 
diminish the po.ssibility of infection of the kidney. 

After the appearance of the infection treatment consists in the use of 
liberal amounts of water in order to promote a free flow through the kidney 
and ureter. He.st in bed and a blanil diet are essential. Drugs have only a 
limited value. Formerly hexamethylenamine was frequentlj' u.^ed, enough 
of the drug being given to {)roduce a positive reaction for formalin in the 
urine. In order for this to occur it was nece.'^sary for the urine to be acid in 
its reaction, this being brought about if nece.ssary by the administration of 
acid !^odium phosphate. Of late years the alk.alies have been more frequently 
employed. Soilium bicarbonate 2 Clin. (30 grains) every four hours is ordi- 
narily enough. Larger do.<i-s may be used if needed. Sodium citrate may be 
used insteail of sodium bicarbonate. 

Postural treatment was highly valued at the time at which it was su{>- 
posed that ureteral obstruction was caused b\' pre.ssure upon the ureter by 
the fetal head. It apparently has some value and should be included among 
the palliative measures wliich may be employed. As pyelitis of pregnancy 
most often aiTeefs the right kidney, and as a dextrotoi-sion of (he pregnant 
uterus is frequent if not usual, it is possible that lying upon the left side 
may, by partially correcting the rotation of the uterus toward the right, to 
some extent relieve the obstruction at the lower end of the right ureter. 
Whatever the explanation may be, lying upon the side opposite to that upon 
which the infection is located appears in some causes to be beneficial. The 
knee-chest position may also be u.'^ed and in some cases appears to be helpful. 

Hofbaucr^ suggests the use of i)ituitary extract in order to produce vigor- 
ous peristalsis of the ureter and thereby accelerate the urinaiy flow. It has 
long been known that an atonic blaikler may be stimulated to contract by 
the use of pituilrin and later roentgenographic studies have apparently 
demonstrated that active contractions of the ureteral musculature may bo 
produced by it. Clinical evidence, with the exception of a few cases observed 
by Hofbauer, is lacking. 

If improvement docs not follow the use of the measures just described, the 
ureter on the afTected side should be cathetcrized. The catheter may be 
allowed to remain a few hours in order that the kidney pelvis may be thor- 
oughly drained. It has been suggested that the catheter be left in place 
twenty-four hours or even more. The use of the indwelling ureteral catheter 
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If notable distention of the kidney occurs, it may be distinguished by 
palpation. Tenderness often e.xtends downward over the course of the 
ureter and may be elicited by pressure upon the abdomen. If the pyelitis 
is on the right side, the kidney infection may bo confused with appendicitis. 
No pregnant woman should be operated on for appendicitis until the presence 
of a right-sided pyelitis has definitely been excluded. This is, as a rule, not 
difficult. The renal tenderness and pyuria speak strongly for a kidney 
infection. In addition, the fever is usually higher in pyelitis than in appen- 
dicitis and the Icukocjdosis is more marked. If necessaiy, cystoscopy and 
ureteral catheterization will give a positive answer to the question. 

Treatment. — It is possible that the number of cases of pyelitis of preg- 
nancy maj^ be lessened bj’’ the recognition of and attention to foci of infec- 
tion from which bacteria may get into the blood stream. Correction of the 
constipation which is often present during pregnancy may decrease the 
migration of colon bacilli from the bowel into the. blood stream and thus 
diminish the possibility of infection of the kidney. 

After the appearance of the infection treatment consists in the use of 
liberal amounts of water in order to promote a free flow through the kidney 
and ureter. Rest in bed and a bland diet arc essential. Drugs have only a 
limited value. Formerly hexamethylenamine was frequently used, enough 
of the dnig being given to produce a positive reaction for formalin in the 
urine. In order for this to occur it was nece.«sary for the urine to bo acid in 
its reaction, this being brought about if necessary by the administration of 
acid sodium phospiiate. Of late years the alkalies have been more frequently 
employed. Sodium bicarbonate 2 Om. (30 grains) every four hours is ordi- 
narily enough. Larger doses may be used if needed. Sodium citrate may be 
used instead of sodium bicarbonate. 

Postural treatment was highly valued at the time at which it was sup- 
posed that ureteral obstruction was caused bj' pressure upon the ureter by 
the fetal head. It apparently has some value and should be included among 
the palliative measures which may be employed. As pyelitis of pregnancy 
most often atlecfs the right kidney, and as a dextrotorsion of the pregnant 
uterus is frequent if not usual, it is possible that lying upon the loft side 
may, by partially correcting the rotation of the uterus toward the right, to 
some e.xtent relieve the obstruction at the lower end of the right ureter. 
Whatever the explanation may be, lying upon the side opposite to that upon 
which the infection is located appears in some cases to be beneficial. The 
knee-chest position may also be used and in some cases appeal’s to be helpful. 

Hofbauer'* suggests the use of pituitary extract in order to produce vigor- 
ous peristalsis of the ureter and thereby accelerate the urinary flow. It has 
long been known that an atonic bladder may be stimulated to contract by 
the use of pituitrin and later roentgenographic studies have apparently 
demonstrated that active contractions of the ureteral musculature may be 
produced by it. Clinical evidence, with the exception of a few cases observed 
by Hofbauer, is lacking. 

If improvement does not follow the use of the measures just described, the 
ureter on the alTccted side should be catheterized. The catheter may be 
allowed to remain a few hours in order that the kidney pelvis may be thor- 
oughly drained. It has been suggested that the catheter be left in place 
twenty-four hours or even more. The use of the indwelling ureteral catheter 
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VITAHINS IN PREGNANCY 

The relation of the vitamins to pregnancy and lactation is continually 
becoming more important if we may judge by tbe light thrown on this sub- 
ject by recent research. It must be admitted, however, that the problem is 
still largely in the experimental stage, because of the lack of knowledge of 
the intimate nature of the vitamins and the inability to determine the vitamin 
requirements of the normal individual from a quantitative standpoint. A 
further difficulty is encountered in that there is no method of determining 
quantitatively the vitamin content of foods. Thus, many factors are missing, 
without which it is impossible to obtain a great deal of information at the 
present time. 

It should be borne in mind that in this consideration the importance of 
the vitamins is confined not only to those that have a specific influence upon 
the reproductive tract, pregnancy, and lactation, but to all of the known 
vitamins as well, because of their influence upon the integrity of the organs 
and systems of the body as a whole. This concept is emphasized by Browning,® 
who calls attention to the necessity of considering the vitamins in a broad 
sense, for the fundamental factors of vitamin disturbance lie in the elements 
of metabolic function. In this she agrees with McGarrison, who states that 
in vitamin deficiencies there is a depression of cellular function which ulti- 
mately leads to disease. 

Most of the specific data concerning vitamin deficiencies in relation to 
pregnancy and lactation have been obtained from animal experiments. In 
spite of the small amount of material of a specific nature available, I have 
selected from this only what seems to have a direct connection with the 
problem at hand. Though it leaves much to be desired it will serve to em- 
phasize certain fundamental facts which lie wdthin the scope of this dis- 
cussion. 

Vitamin A. — ^Ilejmolds and Macomber observed that rats maintained 
upon diets deficient in vitamin A failed to show normal reproduction. Diets 
containing adequate amounts of this vitamin permitted the animals to repro- 
duce normally. Evans and Bishop*® have shown that deprivation of vita- 
min A produces sterility in the experimental animal by the production of a 
cornification of the epithelium of the genital tract which interferes with 
implantation of the fertilized ovum. Sherman and MacLeod^'* found normal 
reproduction in experimental animals on diets adequate in vitamin A, but it 
should be noted that diets which contained only sufficient vitamin A to per- 
mit growth were not adequate for either reproduction or lactation. 
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were often premature and showed underdevelopment. When the animals 
were placed on the deficient diets later in pregnancy the young were born 
alive and were fully developed, though they had latent scurvy which became 
acute if the mother continued on the diet and if the young had to depend 
upon her milk. He found, further, that the mortality rate was higher in 
pregnant animals on the vitamin C deficient diets than in those not subjected 
to the demands of pregnancy or lactation. 

Reyher, Walkoff, and Walkoff- conducted their studies upon guinea-pigs 
deprived of varying amounts of vitamin C during pregnancy. They found 
that 40 out of 110 animals became pregnant when maintained on diets de- 
ficient in vitamin C. Animals on a markedly deficient diet developed scurvy 
and their pregnancies terminated in from twenty to thirty days, by abortion. 
These mothers died subsequently from scurvy. On less deficient diets, 
litters were born but the newborn animals were reduced in size and weight. 
On the least deficient diets the mothers went through their pregnancies 
normally. They maintained normal weight gain and showed no external 
evidences of disease. Histologically, these mothers and newborn showed 
definite, but mild, pathologic scorbutic changes. The maternal changes 
included hyperemia of the capillaries of the joints, and teeth pulp deficient 
in calcium and in dentine formation. There was a decrease in the number 
of red blood cells in the circulating blood. The newborn animals showed 
these same changes though they were less severe in character. 

Vitamin D has been shown by Hess and his associates^'*’ to be essential 
for the embryonic development of the chick and the fish. Hess*^ states that 
up to the present time little or no effort has been made to combat rickets 
by prenatal care, nor is it known how much can be accomplished in this 
way. He quotes his work in collaboration with Weinstock,*^ in which an 
attempt was made to prevent the occurrence of rickets in a group of infants 
by giving their mothers cod fiver oil during the last two months of preg- 
nancy. Their attempt failed as almost all of the babies developed rickets 
during the subsequent winter. It is his opinion that rickets can be prevented 
only to a certain degree by feeding prospective mothers adequate vitamin D 
during pregnancy. 

Blunt and Cowan® conclude that in the human female as well as in animals 
during pregnancy and lactation, there is little doubt that care of the diet, 
including the feeding of cod fiver oil and exposure to sunshine, are vitally 
important in safeguarding the maternal organism as well as her offspring. 

The recent paper of Richardson^® is of interest. He states that viosterol 
is of definite value during pregnancy in the relief of tetany and the toxemias 
of pregnancy. He has clinically shown that the bleeding and clotting time 
of the parturient is reduced. He attributes these results to the influence of 
viosterol upon calcium and phosphorus metabolism. 

Vitamin E. — The existence of an antisterifity vitamin E, formerly called 
vitamin “X,” was discovered by Evans and Bishop in 1922. Since then 
numerous investigators, including Mattill, Carman and Clayton, Mason, 
Evans and Burr,** Suzuki and associates, Bisceglie,'* Urner,®^ and others have 
confirmed the specificity of this vitamin upon the embryo, membranes, 
and placenta as well as its specific effect on the testes of the male rat. Adam- 
stone* has studied the effects of vitamin E deficiency on the development of 
the chick. 
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mentally it has been found that there is a higher mortality during pregnancy 
when animals are deprived of vitamin C than in the nonpregnant animal 
on the same diet. 

Vitamin D has been shown to be necessary for the embryonic develop- 
ment of the chick and the fish. There is no evidence to show that it offers 
an immunity to rickets in the newborn, even when adequate amounts are 
fed to the mother during the pregnant period. The importance of this 
vitamin in its relation to the metabolism of calcium and phosphorus is 
well recognized and as" such may offer a great deal in maintaining normal 
pregnancy. 

Vitamin E is necessary for the development of the embryo and the suc- 
cessful termination of pregnancy. It is necessary for the proper nutrition 
of the suckling young. As for vitamin B, its requirement is increased during 
lactation. All investigators have had difficulty in producing the specific 
effect of a deficiency of this vitamin because of the fact that it is so uni- 
versally distributed and is stored in the body. It is doubtful whether it 
plays an important role in the human unless there are unknown factors that 
interfere with its proper utilization. 

In conclusion, the value of a well-balanced diet, including the vitamins, 
should be emphasized during the pregnant and lactation periods as it is the 
easiest and most natural means of supplying every food constituent. We 
are not always certain, however, that there are not factors, as yet unknown, 
that may interfere with the proper utilization of any nutritional element or 
elements and thus produce abnormal metabolism which may ultimately lead 
to disease. 

In the present state of our knowledge we can only increase our vigilance 
in regard to the general condition and the nutrition of a patient during the 
pregnant period. The presence of anemia, lowered resistance, tetany, and 
early symptoms of toxemia should be considered at least in part from the 
standpoint of the nutrition of the patient, and the missing factors added 
when possible by dietary adjustment or specific substances when they seem 
indicated. 

A great deal of research has been done in this interesting field of nutri- 
tion, but there remain many problems of a specific nature to be solved. 
For the present we will be obliged to carry on with more or less empiricism. 
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an acme and then gradually recedes, a condition spoken of as increment, 
acme, and decrement. The total duration of a labor pain is approximately 
one minute. This active process is followed by a pause, a complete relaxation 
of the muscle. The acme of the pain is short in duration, the greater part 
of the pain being taken up by the increment. 

There seems to be an individual variation in the sensitiveness to labor 
pains as exhibited by the patient in labor. Some experience such acute 
agony that a life-long impression remains, but occasionally the suffering is 
very slight, almost painless in some instances. The pain starts usually in 
the lower lumbar or in the sacral region and slowly radiates to the abdomen 
and down the thighs. It is thought that in the early part of labor the 
pain is due to pressure exerted on the nerve endings lying between the 
muscle fibers; that later it is increased by the dilatation of the soft parts and 
is most marked when the presenting part dilates the vulva just prior to its 
expulsion. 

As was stated above, at the beginning of labor the pains may occur at 
intervals of from ten to thirty minutes. As labor progresses they increase 
in frequency and intensity. Toward the end of the process the interval be- 
tween pains may be one or two minutes. Occasionally the interval is less 
than one minute. The average duration of a pain is one minute, but it may 
be as short as thirty seconds or as long as ninety seconds. 

Causes of Labor. — The desire to explain the cause or causes of the onset 
of labor has always stimulated extensive inquiry and speculation. Up to 
the present time, however, no theory has been advanced which establishes 
definitely a universal cause. Some of the most important theories which 
attempt to explain the onset of labor are the following: 

1. Increasing irritability of the uterine muscle. 

2. Pressure upon the nerves of the lower uterine segment and on the 
cervical ganglion occasioned by the increasing distention of the lower uterine 
segment. 

3. The changes which occur in the decidua during the latter half of 
pregnancy. 

4. Increased “venosity” of the placental blood with its resultant irritation 
of the uterine ganglia. 

5. Dilatation of the cervix by the presenting part. 

6. The mechanical factor of the increasing distention of the uterus. 

7. Senility of the placenta. 

8. Menstrual periodicity. 

9. The circulation in the maternal blood of a fetal antigen which is respon- 
sible for the production of an anaphylaxis. 

10. As a result of certain emotional states or physical states. 

11. Habit and heredity. 

12. Maturity of the fetus. 

13. The influence of certain hormones. 

1. It is well known that as pregnancy progresses the uterine musculature 
becomes increasingly more irritable. While, in the early months of pregnancy , 
strong chemical or mechanical stimuli are necessary to cause any increased 
contraction, toward the end of pregnancy the slightest stimulus causes con- 
traction. During the last weeks of pregnancy the sensation of labor pains 
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the uterus would contract in an attempt to empty its cavity of the fetus. 
This, however, seems to be demonstrable only in pathologic cases, such as in 
the premature labors which take place in cases of hydramnios and of mul- 
tiple pregnancy. However, it must be pointed out that even in cases of 
extreme distention labor does not always occur; such are cases of prolonged 
pregnancy with large children. Wielock®- has shown in his experiments on 
intra-uterine pressure by the use of the manometer that the pressure in 
cases of hydramnios varied but little from the pressure in normal cases. 

7. If we examine routinely the placentae of patients delivered at term 
we find infarct formation to a greater or less degree. Williams®^ states that 
small subchorionic infarcts are present in every placenta, and that infarcts 
measuring 1 cm. or more in diameter were present in 63 per cent of 500 con- 
secutive placentae. He, as well as Eden,!-* considers the presence of these 
infarcts as evidence of senility of the placenta. When large areas of the 
placenta are occupied by infarcts there is, most certainly, a disturbance of 
the fetal circulation, which, in turn, might be responsible for the onset of 
labor pains. Here, again, we have a theory which would be applicable in 
only a small percentage of cases for the number of placentae showing such 
marked infarct foi’mation are few. 

8. Certain investigators, among them Lowenhardt^® and Beard^ believe 
that the uterine contractions are more marked at the times when the patient 
would ordinarily have her menstrual period if the amenorrhea of pregnancy 
were not present, that these become maximal at the time of the tenth men- 
strual period and thus cause labor pains. This would lead one to suspect 
that there was a hormone circulating in the maternal blood, probably ovarian 
in origin, which increased in quantity as the pregnancy progressed and at a 
certain concentration stimulated the uterus to contract. 

9. The theory that an anaphylactic reaction occurs in the maternal 
organism due to the presence of fetal substances in the maternal blood has 
not been confirmed by experimental investigation. 

10. In obstetrical practice it is a recognized fact that any sudden shock, 
an accident, -violence, a blow on the abdomen, -violent exertion, emotional 
states such as extreme fear, anger, or sorrow may cause the onset of labor. 
DeLee*! cites the case of a patient who walked up and down six flights of 
stairs in a hotel and was successful in starting up labor. However, at the 
time of delivery it was found that there was a small area of premature sepa- 
ration of the placenta. These causes should be regarded only as contributory 
in most instances and not as primary causes of the onset of labor. 

11. The cause of the onset of labor at the customary time, according to 
Geyl,*'! is due to the fact that nature has found this to be the most suitable 
time. There is no method by which we can prove or disprove this theoiy. 
We do know, however, that when the child is delivered prematurely its 
chances of sui-vial are poor and that when the child is delivered postmaturely 
the labor is usually difficult and often results in death of the child. 

12. Fetal changes rather than maternal changes may account for the onset 
of labor pains. Spiegelberg-*® maintained that the cause of the onset of 
labor might depend enthely upon the maturity of the fetus. He set forth 
the theory that certain chemical substances which were used by the fetus 
in the process of its development but which were excreted by it as maturity 
approached were transported to the maternal blood in quantities sufficient 
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hours usually caused a “regular” but “delayed” abortion forty-eight hours 
after the last injection. 

5. A dosage of oestrin which has been found incapable of producing abor- 
tion alone, followed immediately by an injection of oxytocin caused an immedi- 
ate “regular” abortion in the majority of tests. 

Thus, it would, seem that ox^docin acts on the uterine musculatm-e only 
after the uterus has been sensitized by oestrin. 

The onset of labor may be explained, not upon the basis of the action 
of a single hormone, but rather upon the interaction of several hormones. 
Dm-ing pregnancy oestrin is produced in increasing amounts up to the time 
of deliveiy while at the same time progestin (the hormone of the corpus 
luteum which is a factor, at least, in making the uterus insensitive to the 
action of oestrin and oxytocin) decreases in amount as the corpus luteum 
disintegi'ates. Thus oestrin becomes the dominant hormone, sensitizes the 
uterus to oxytocin, and oxytocin then stimulates the uterus to expulsive 
contraction. This is the theoiy as explained by Graves.^® There is a cor- 
relation of the actmties of the hypophysis and the ovaries but there still 
remains much to be explained concerning this correlation. There is still 
a large field for research upon the role which the other glands of internal 
secretion may play in the onset of labor. 

Much woi’k has been done by Williams, his associates, and others in an 
attempt to explain the onset of labor on a biological basis. Observations have 
been made showing that certain changes in metabolism occur just before and 
duiing labor which may play a role in the im'tiation of labor. 

Slemons^® showed that during the twenty-four hours prior to the onset 
of labor the nitrogen content of the urinary output is diminished, accom- 
panied by a marked diuresis. In studying the metabolism of two patients 
in whom labor was artificially induced (by means of a bougie) these same 
changes were not found, or if found w^ere present in a less pronoimced degree 
than in the patients in w’hom labor w’as spontaneous. He concluded that it 
was probable that there was some substance cu’culating in the blood which 
could not only change the metabolism, but ■which also had the property of 
stimulating the uterus to contraction. 

Perez,^ on an expei’imental basis, arrived at the same conclusion. He 
injected citrated blood obtained from wmmen in labor into the venous cir- 
culation of wmmen 'u^ho w^ei’e past term. This experiment was carried out on 
a series of 50 patients. Between 50 and 60 per cent of these cases went into 
labor. Twenty-five patients who were injected with blood from patients in 
the last month of pregnancy failed to go into labor. Therefore, Perez® 
concluded that there must be some specific substance present in the blood 
of patients in labor. 

^'e have as fm’ther confirmation of the changes in metabolism which 
occur at the end of pregnancy the wmrk of Zangemeister^“ in 1916. He found, 
during the last months of pregnancy, a daily increase in weight amounting 
to 55 to 60 Gm. This increase in weight continued, unless the fetus had 
died in utero, until wdthin tbree or four days of the onset of labor when 
there was noted a sudden loss of appro.ximately 1000 Gm. This was found 
to occur so constantly in the series of cases observed that a prediction as 
to the time of onset of labor could be made several days prior to the actual 
onset. 
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with the fetal head. This bag was then connected to a manometer and the 
variations in pressure were recorded on a rotating drum and also were read 
off on a column of mercury. Kehrer--* recorded the force of the pains thi-ough- 
out the entire period of labor. He found that the intra-uterine pressure 
in the pause between contractions was 20 mm. of mercury. During a pain 
the column of mercury rose to as high as 250 mm. in some cases. 

Other attempts have been made to measure the force exerted by inserting 
a dynamometer between the operator and the handle of the forceps in forceps 
deliveries. These experiments showed that the force necessary to deliver 
the fetus rarely went above SO pounds. Schaffer *® and others have attempted 
to obtain some idea of the force exerted by measuring the abdominal pressure. 

Guggisberg'® points out that the methods of investigation in which a 
manometer is used all have one fundamental error, in that manometry in 
the pregnant uterus is founded on a purely statical principle and no consid- 
eration is given to the fact that the uterus is in motion. He maintains that 
the intra-uterine pressure represents an unlcnown physiologic quantity and 
that for the practical purposes of the obstetrician, inspection and palpation 
arc the best methods of measuring the force exerted. 

Physical Changes during the Uterine Contractions. — When the uterus 
contracts during the pain, it undergoes very definite changes. In the flaccid 
state, with the patient in the lithotomy position, the uterus is resting upon 
the vertebral column. However, when a contraction takes place, the uterus 
no longer rests upon the vertebral colunm but rises in the abdomen, pushes 
the anterior abdominal wall forward, increases its anteroposterior diameter, 
decreases its transverse diameter and becomes pear-shaped. 

At the same time that the uterus is undergoing the above changes the 
ligaments which support it also contract. The round ligaments aid in di-aw- 
mg the fundus of the uterus forward and in maintaining it in this position 
during a contraction. They stand out sharply and may be palpated with 
ease through the abdominal wall. 

During the second stage of labor the abdominal and respiratory muscles 
are brought into action. During uterine contractions in the second stage 
of labor the patient inspires deeply, closes the glottis, and uses the abdominal 
and respiratory muscles in the supreme effort of expulsion of the fetus. Thus 
the intra-abdominal pressure is increased markedly. 

In addition to these changes certain general systemic changes occur 
during the labor pains. Clinical observations have shown that there is an 
elevation of the blood pressure during the pain. The pulse becomes more 
rapid during the pain but becomes slower in the interval between pains. 
The respirations become slower diuing the contraction but are more rapid 
in the period of relaxation. In the second stage of labor respirations are 
absent altogether during the expulsive pains. 

Investigations have been carried out by Hofbauer®* and by Hartman, 
and KolF- on the changes occurring in the uterus during contractions. Hof- 
bauer®* describes in the following manner changes which he has observed in 
the uterus during cesarean section following the injection of pituitrin: “A 
pale baud from 2 to 3 inches wide, composed of parallel fibers, is visible over 
the anterior surface all the way from the bladder reflexion to the fundus, in 
its pattern I’eseinbling the tenia of the large intestine. The wave of con- 
traction spreads from this band and involves an ever-increasing area of the 
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as labor advances and a lower, passive segment which becomes thinner and 
larger. As long as the membranes are intact the forces of the contracting 
uterus are appUed to the fetus through the amniotic fluid, and therefore are 
of equal intensity in all directions. Since the lower uterine segment and 



-<»■***- 

Fig. 362. — Cervix of a primipara at the beginning of labor. (Bumm.) 

cersflx are pierced by canals they form the area of least resistance. Stieve'*^ 
has shown that early in labor the fetal membranes in the region of the lower 
uterine segment become separated and are forced into the cervical canal by 
the contractions of the uterus. This causes early expulsion of the cervical 
mucous plug which carries with it almost all of the hypertrophied glands of 



Fig. 363. — Cervix of a primipara during first stage of labor. Partial obliteration of canal. 

(Bumm.) 

the cervix and some of the blood from the dilated cervical vessels. Thus, a 
relatively wide area of cervix is early exposed to the hydrostatic action of the 
enclosed amniotic fluid, or in the case of prematm'e rupture of the membranes, 
to that of the presenting part. 
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lateral and anteroposterior diameters. These changes in shape are caused 
both by the increased thinning and enlargement of the lower uterine segment 
as well as by the straightening of the fetal ovoid. As labor progresses the 
uterine corpus becomes increasingly thick so that by the time the presenting 
part reaches the perineal floor more than half of the body of the child hes 
below the contraction ring. 

In the second stage of labor the reinforcing effects of the abdominal muscles 
come into play. At first voluntary, as the second stage advances the patient 



Fig. 366. — Frozen section through woman dying at beginning of second stage of labor. 

(Bumm.) 


finds it almost impossible to inhibit the contractions of the abdominal mus- 
culature. Schroeder'*® states that the birth of the child is due solely to the 
expulsive forces of the abdominal muscles, in which Bumm® agrees; on the 
other hand, according to Olshausen,®^ birth is accomplished by the com- 
bined expulsive efforts of the uterus and abdominal muscles. The impor- 
tance of the latter is clearly seen in parous women with extreme lack of 
tonicity of the abdominal muscles, in whom the second stage is frequently 
so prolonged as to necessitate operative interference. 
voIj, I — 48 
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A marked difference in size and development of the embryos in the uterus 
suggests the possibility of superfetation. This is usually explained, however, 
by the interference of one twin with the circulation of the other, as may occur 
in cases of unio\mlar twins which always have a common placenta. 



Clinical Course. — ^The subjective symptoms of pregnancy are usually 
exaggerated due to the double burden of fetal metabolism, and later, to the 
increased weight and abdominal distention. Nausea and vomiting are often 
excessive and more persistent than in single pregnancy, and edema of the 
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of the mucous plug which has filled the cervix during pregnancy. During 
this prodromal stage the patient has probably experienced several attacks 
of “false” labor pains, often occurring at night, with rhythmical pains espe- 
cially in the back but which quickly subside. All of these prodromal phe- 
nomena may be absent, especially in multipara, in whom labor often begins 
acutely. 

Labor is usually divided into three stages for descriptive purposes; The 
first, or stage of dilatation, begins with the onset of regular and painful uterine 
contractions and ends with complete obhteration and dilatation of the cervix. 
The second stage, or period of expulsion, begins with complete cervical 
dilatation and ends with the birth of the child. The third stage, or placental 
period, begins with the completion of the dehvery of the child and terminates 
with the expulsion of the placenta. 

First Stage. — ^While we speak of the onset of labor as occurring with the 
beginning of painful and regular uterine contractions, it is often difficult to 
determine the exact time of onset. In the beginning the pains come infre- 
quently, last only a few seconds and between pains the patient is perfectly 
comfortable. The pain is cramplike in character, most pronounced in the 
lumbar region, and, since labor is at times initiated by the rupture of the 
membranes, is accompanied by the escape of varying amounts of amniotic 
fluid from the vulva. The time of rupture of the membranes by no means 
coincides with the beginning of the second stage. Rupture may occur at any 
time during the first stage, at the onset of labor or several hours before, or, 
in rare instances, as much as several weeks before labor begins. While 
the latter statement is true, it is usual for labor to begin within twenty-four 
hours after the escape of amniotic fluid. On the other hand, the membranes 
may not rupture until the second stage is well advanced; and in fact, the child 
is occasionally born completely surrounded by the intact membranes. The 
amount of fluid escaping at the time of rupture depends upon the location 
of the point of rupture and more particularly upon the position of the pre- 
senting part. In vertex presentations with the rounded head low in the 
pelvis o^y the fluid in the front of the head escapes; while if the head is 
high in the pelvis or the breech is occupying the superior strait the entire 
amount of amniotic fluid may escape. 

Second Stage. — With the onset of the second stage the character of the 
pains undergoes a marked change. Them intensity, frequency, and severity 
again increase and the patient experiences a desire to expel the child. This 
is accomphshed by bringing the abdominal muscles into play, at first volun- 
tarily, but as labor progresses the patient finds it difficult to inhibit the desire 
to bear down. At the onset of each contraction, she braces her feet against 
the foot of the bed, takes a deep inspiration, closes the glottis and brings 
the abdominal and respiratory muscles into activity, the effort being accom- 
panied by a characteristic grunting sound. During the contraction the 
uterus is hgneous in consistency, the veins of the neck are distended, the 
color high and the face bathed in perspiration. 

The perineum begins to flatten out and the anus to open. Due to the 
pressure on the rectum by the advancing head the patient has the desire to 
defecate, and unless the lower bowel is completely empty small particles of 
fecal material are expelled with each pain. As the second stage progresses 
the perineum becomes thinner and thinner and begins to bulge with each 
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tieth year. This is denied by Varnier/s Williams/^ and others, and re- 
futed by the recent statistical study of Calkins, Litzenberg, and Plass.^“ 
There is a prevalent belief that more babies are born at night than during 
the day. This view probably arose through the fact that in most labors 
either the beginning or the end occurs during the night hours. At any rate 
it is not substantiated by the findings of DeLee,“ Knapp, Williams,®'* and 
others. 
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SECTION V 

LABOR 

CHAPTER XXIII 

THE MECHANISM OF LABOR IN VERTEX PRESENTATIONS 

By Edwaud a. Schumann, M. D. 

Philuvdelphia, Pa. 

The mechanism of labor comprises that series of forces and resistances by 
whose action a hard, somewhat compressible and fairly flexible body, the 
fetus, is thrust into, through and finally out of an irregularly circular canal, 
sharply curved in its lower third; the maternal pelvis. The process is a com- 
plicated one, much more so in human beings than in the lower mammals, 
and its details are not yet clearly understood, although the general principles 
were clearly stated by such writers as Baudelocque and Smellie and were 
closely described by Naegele in his essay of 1819. This whole complicated 
process has been much studied, generally by repeated digital examination 
of the parturient woman, lately by repeated roentgen photography during 
labor, and in some instances by the immediate inspection of the parts in 
women who have perished intrapartum. 

A necessary preliminary to a study of the mechanism of labor is a clear 
understanding of the anatomy of the pelvis and pelvic floor, the physiology 
of the birth processes and the position and presentation of the fetus in utero, 
all of which have been previously described in this work. The seemingly 
unnecessarily complicated mechanism of labor in the human female is gen- 
erally regarded as one of those disharmonies of reproduction so well described 
by Metchnikoff (The Nature of Man). Evolution in developing the cere- 
brum of man, causing him to assume the upright position rather than the 
horizontal one of a former quadruped existence, and in decreasing his muscu- 
lature, caused also marked alteration in the contours of the pelvis and in the 
shape and size of the fetal head. In order to approach this subject it is well 
first to consider very briefly the structure of the pelvis and the mechanism 
of labor in quadrupeds. The pelvis in the lower orders is of much greater 
length from the crests of the ilia to the tuberosities of the ischia than in man. 
The ilia, instead of forming a large, concave basin-like enclosure, are narrow 
and wing-shaped, and enclose a cavity with almost parallel side walls. The 
symphysis pubis, in man a narrow synchrondrosis a few centimeters in length, 
is in the lower animals a joint of about one half the entire pelvic length. The 
false pelvis, in quadrupeds, consists only of a small portion of the narrow ilia 
which flare widely apart above the sacrum. Almost all of the pelvic girdle 
May be said to be included in the true pelvis (Figs. 372, 373). The increased 
len^h of the symphysis naturally causes a wide variation between the true 
conjugate and the diagonal conjugate diameters. 

It will be seen that, among quadrupeds, in the passage of the fetus under 
the promontory of the sacrum, it meets with no bony obstacle below, since 
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as described, and upon the contour of the presenting part which, if cephalic, 
is a pointed cone, tlie long snout forming an ideal wedge for producing dila- 
tation. Internal rotation, in the sense of its occurrence in the human species, 
is absent, f. c., there is no rotation of the presenting part upon the pelvic 
floor as in man, but the movement is rather an accommodation of the great- 
est diameter of the fetal body in cro.^s section to the greater axis of the mother, 
that is the tlonsoventral. 

The eoiu-st' of the fetus through the pelvis is as follows: The sacral prom- 
ontory is passed without tlidicuhy .'iince there is no bony obstruction on the 
oppo.dte ventral surface and the promontory is only opposed by the maternal 
soft ti.-s^uesand the abdominal muscle.s. The first critical point in the traverse 
of the jx'lvis is reached when the pre.'^enting part must rise over the sharp ridge 
of the symphysis pubis. T’his obstruction pa.ssed the young tmimal enters the 
inidi>elvis, encompa.^sed by the pubes bi'low, the ischia ami ilia laterally and the 
somewhat, movable sacrum with the root of the tail above. ^Yhen this strait 
is passed the critical ju-viod is over, the fetus now entering the outlet where the 
tubero.sities of the i.<chia, Haring apart, form the lateral walls, the ascending 
rami of the pulx'S and ischia, the fioor.and the freely movable tail, the roof. The 
perineum now dilates and the forelimbs and head are born, rapidly followed by 
the trunk and hind legs. The [)henomenon of internal rotation does not occur 
as the fetal body has occupied its final pre.'^entation from the beginning of labor. 

Before dismissing the subji'ct of jK-lvic anatomy, it is interesting to specu- 
late upon the effect of the gradual a.ssinuption of the ui)right position on the 
part of man upon the m()r|)Iu)log\' of the pi'lvic girdle, it being apparent that 
certain changes in the arcliitecture of the pelvis would gradually supervene. 

Tlie weight of the trunk above, e.ausing a thrust of the .'-acrum ilownward 
and backward, would eth'ct a gradual change in the center of gravity, tending 
to force the acetahula forward and the spinal column backward. The trunk 
weight would also produce a dmpping or pushing baekwaial of the bodies of 
the ilia, increasing the angle of this portion of the hone. The .‘^acrum would 
rotate ou its axis, throwing the promontory forward and the coccyx back- 
ward. The upwaril pusli of the legs ui)un the acetabvila, together with the 
pull of tlie gn>at mu.^cles t)f liit* baek. would force the symphysis forward and 
upward, decreasing the angle of tin* superior strait . 'I’he pre.s.sme downward 
of the abdominal viscera would naturally require more bony support with a 
re.sulting growth of tlu* wings of the ilia forward, their .surfaces becoming 


conc.ave (Fig. .'171). 

I\ith these mechanical furce.s ftperaling during countle.-ss generation.s, it 
Ixicomes readily apijanmt that the ri'sulting pelvis woukl of neec.-^sit}' be a 
ba.';in-.shaped cavity, with brtiad, expanded iliac, bodies, a short .symphy.sis, 
and acetahula well forward of the axis of the .sacrum, which bone would have 
its promontory sharply tlirect<*d forward— in other words, a pelvis of the 
human type. 

If one were a.sketl to construct a pelvis around an ideal bony canal for 
the pas-sage of the human fetus, if would douhlle.ss fake the form of a funnel- 
shaped, honj' basin, i(.s cavity corrc.sponding accurately to the contour of 
the flexed fetal he.ad, and it.s segment of great(‘st contraction as short as con- 
sistent with rigidity sutricient to resist the pull of the gre.at muscles. I hero 
should be no oblicjuity of conforn\ation, the bony canal being at the same 
‘“••ight at all points. 
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not an integral or even mechanically desirable method of accomplishing the 
object in view. 

With regard to the single purpose of acting as a channel of egress for the 
fetus, the ideal birth canal as described would be perfect, but it must be re- 
membered that all the functions of the pelvic girdle, some of them of constant, 
^dtal necessity, must be considered, and that it is the combination of uses, 
the modification of one detail to permit the introduction of another, which 
has resulted in the human type of pelvis as it now exists. With this under- 
standing of the general morphology of the pelvis one may proceed to a dis- 
cussion of the mechanism of labor in the human female. The factors con- 
cerned in the mechanism of labor may be defined as; 

1. An irregulai’ and moderately elastic cylinder (the fetal body), to 
which is attached at one extremity a slightly elastic ovoid (the fetal head), 
the connection between the two being by means of a freely moving universal 
joint (the craniovertebral articulation). 

2. A short inelastic cylinder, sharply cm-ved at its lower end and having its 
posterior length several times greater than its anterior length (the pelvic canal). 

3. Certain forces of expulsion (the involuntary contraction of the uterine 
muscle, plus the voluntary contractions of the abdominal muscles), the com- 
bined effects of these forces being to cause the descent of the fetus through 
the pelvic canal. 

4. Certain forces of resistance — the bony pelvis, the cervix uteri, and the 
muscles and fasciae of the pelvic floor — which tend to obstruct and delay 
expulsion and which exert a powerful influence in determining the direction 
in which the fetal body shall traverse the pelvic canal and in causing such 
molding of its more elastic portions as shall permit such passage and subse- 
quent expulsion with a minimum of obstruction. 

The mechanism of labor may readily be divided into three phases: First, 
engagement, during which the fetal presenting part is molded, compressed, 
and forced into the pelvic inlet; second, rotation and descent, during which 
the presenting part is made to conform to the varying shape of the pelvic cav- 
ity, and to pass through it, together with the dilation of the soft portions of the 
birth canal; third, disengagement or extrusion, during which the fetus finally 
passes through the pelvic outlet and over the distended perineum to be born. 

Flexion, Molding, and Engagement. — In between 95 and 97 per cent of 
all cases the fetus in utero presents by the vertex, i. e., the vertex of the fetal 
skull lies in the center of the plane of the superior strait. 

This frequency of cephalic presentation has been the subject of much 
controversy, but is now genei’ally explained by Pajot’s law of accommodation, 
which states that when an ovoid body lies free in an ovoid container the 
two long axes tend to become parallel, which is especially true if the container 
possesses contractile power. The fetal ovoid, then, tends to conform to the 
equally ovoid cavity of the uterus. 

From early pregnancy the head of the child is in the lower portion of the 
uterus, the reason being probably that in the young embryo the specific 
gravity of the cephalic extremity is higher than that of the caudal. As the 
fetus grows, its limbs develop rapidly so that the caudal portion with the 
l^gs flexed on the abdomen is greater in bulk than the cephalic portion and 
therefore naturally fits more easily into the broader upper portion of the 
uterine cavity. 
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The infectious diseases complicating pregnancy offer an interesting problem 
which may best be viewed from two angles. In the first place, certain chronic 
infectious diseases, as pulmonary tuberculosis, clearly antedate pregnancy, 
and the majority of such patients showing chnical activity during child- 
bearing represent a state of relighting dependent upon the added strain; but 
there are some instances in which the disease has its first clinical expression 
at this time. The second proposition deals with the acute infectious diseases 
to which the pregnant woman may be exposed. Pregnancy apparently 
confers no immunity but rather an increased susceptibility to most of these 
diseases. 

The hazards of such comphcations to the mother and to the offspring 
are many and varied. Hence they must be discussed separately. In 
such a presentation it is apparent that only the more important subjects 
can be outlined. Personal judgment may differ as to the inclusion or 
omission of certain material; but, in general, attention has been directed 
toward the problem of the general practitioner as related to the medical 
complications of pregnancy. 

DISEASES OF THE DUCTLESS GLANDS 
Thyroid Gland 

Supplying the hormone for the control of bodily metabolism the thyroid 
gland would naturally be expected to undergo certain changes during preg- 
nancy. The appreciable enlargement of this gland during puberty, menstrua- 
tion and pregnancy does not occur if the iodine supply or the available 
thyroid hormone be adequate, according to Marine.^ Histologic changes 
in the thyroid gland have never been satisfactorily demonstrated during 
the sexual cycles of animals. Marine^ insists that in the human being there 
is no cellular hyperplasia unless the iodine content of the gland falls below 
0.1 per cent of its dried weight. At this level the so-called “work hypertrophy” 
of the thyroid gland occurs and it differs only in degree from the colloid or 
simple goiter. Bokehnann and Scheringer- have determined an actual 
increase in the iodine of the blood in the seventh, eighth and ninth months 
of pregnancy. The studies of the basal metabolism during normal pregnancy 
show a rise averaging -{- 20 to -H 25 per cent in the late months of preg- 
nancy.^- Pommerenke, Haney and Meek,® by dissociating the fetus from 
the mother in rabbits and computing body surfaces, found that the total 
heat production of the mother before parturition was about equal to that 
of the mother and young combined after delivery. Hence they concluded 
that there was no actual increase in maternal basal metabohc rate in preg- 
nancy. Root and Root® found that the basal metabolic rate postpartum 
fell to a level of 9.6 per cent below that of the fourth month of pregnancy 
even though the body weight remained stationary. The apphcation of basal 
metabolism studies for the determination of the fetal life, as suggested by 
Baer,® would presuppose the interruption of a regular curve of increase 
from the fomth month. Isolated determinations would have no value. 
Carpenter and Murlin’ proved that the total energy production of the mother 
and child is not deflected at birth. The excessive maternal metabolism 
at term finds expression in the extra metabolism of the newborn on exposure 
to a new environment and in the mammary activity of the mother. The 
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1. Flexion, engagement, and molding. 

2. Descent and dilation of the cervix. 

3. Internal rotation. 

4. Birth of the head by extension. 

5. Restitution. 

6. External rotation. 

7. Birth of the shoulders. 

8. Birth of the body of the fetus. 

It must be clearly understood that these steps do not occur separately but 
that one blends into the other so that the entire downward movement of the 



child is a continued and progressive one, each phase of the process merging 
gradually into the succeeding one. 

Engagement is a term used to express the entrance of the presenting part 
into the pelvis and is said to have occurred when the widest diameter of the 
flexed fetal head, namely the biparietal, has entered the superior strait.. A 
head is not engaged when its greatest transverse diameter is still above the 
plane of the superior strait, and if at this time it be freely movable, it is said 
to be floating. 


The phenomenon of engagement usually occurs about three weeks prior 
to term in primiparae, but only appears in multiparae at the onset of labor. 
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Fig. 385. — Engagement continues, anterior asynclitism increasing. 




Pig* 386. Complete engagement. The widest diameter of the head has passed beyond 
the true conjugate and synch tism is restored. 
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months of a given pregnancy and then recurrences of increasing severity 
and longer duration are noted in succeeding gestations. Authorities are 
agreed that the hygienic conditions attendant upon pregnancy are important 
factors in the pathogenesis of this obscure condition, which is linked so 
intimately with hyperparathyroidism in some of its salient features. Scott*® 
listed three outstanding predisposing factors from her Indian experience, 
namely, child marriage, prolonged lactation and purdah. One of the most 
startling revelations of her study was the protracted period of lactation, 
which averaged 2.37 years among her osteomalacic subjects. Sixty-nine of 
82 individuals in this group developed evidences of the disease during 
pregnancy or the period of lactation. McCruddetf® named the following 
circumstances as contributory; damp buildings, lack of clothing, poor food, 
repeated pregnancies, prolonged lactation, hard work and lack of care. 

The treatment of osteomalacia is primarily hygienic; but since it is a 
manifestation of calcium deficiency, this element must be supplied in excess. 
The absorption of calcium is enhanced when given on an empty stomach. 
The average dose of 1 to 2 Gm. of calcium lactate may be given once or 
twice each morning before breakfast and spaced as far between meals as 
possible. The intravenous route is ordinarily not necessary nor is it advisable. 
Cod fiver oil and viosterol have an assured place in all types of calcium 
deficiency. Heliotherapy and ultraviolet fight may also prove helpful. 
Therapeutic abortion is not indicated; but McCrudden-® advised roentgen-ray 
sterilization in view of the hazard of repeated pregnancies. Jagerroos’s 
experiments*® may explain the escape of the offspring in the majority of 
instances. He found in dogs that even on a negative maternal balance 
of phosphorus, nitrogen and salt, the puppies developed at the expense 
of the bitch. 
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tiparae in whom engagement rarely occurs before the first stage of labor 
begins. In either event, descent once begun continues in association with 
the other movements of the presenting part, to be described, until delivery 
occurs. 



Fig. 390. — ^Rear view of skull molded in O.L.A. (DeLee, “Principles of Obstetrics.”) 



Fig. 391. — Side view of skull molded in O.L.A. (DeLee, “Principles of Obstetrics.”) 

Descent and Rotation. — Descent is the inevitable resultant of four sets 
of forces: 

1. The intra-uterine fluid pressure of the liquor amnii. 

2. Direct pressure of the contracting fundus upon the buttocks of the 
child. 
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The introduction of insulin into the therapy of diabetes has entirely 
revolutionized its management and prognosis. However, even prior to its 
discoveiy the ke 3 mote of conservatism had been sounded by such leaders 
as Offergeld,--* who pointed out that sacrifice of the child by the interruption 
of pregnancy by no means insm-es the safety or well-being of the mother. 
The relationship of pregnancy to the pancreatic disturbance is not constant. 
At times pregnancy merely complicates or aggi-avates a pree.xistent fault 
in sugar metabohsm. Again, diabetes mellitus may, as pre\'iously discussed, 
first make its appearance during the course of pregnancy. The supplemental 
contribution of fetal insuhn may improve the maternal utihzation of carbo- 
bydrates late in pregnancy; but this is not a constant reaction, nor can it 
be depended upon. Holzbach-^ remarked the sharp ascent of the maternal 
blood sugar upon the death of a fetus which had been contributing to the 
improved combustion of carbohydrates by the mother. He emphasized the 
probability of the transition from a compensated to a decompensated diabetes 
under such conditions. Furthermore, according to Kraul,^ it not infre- 
quently happens that pregnancy complicating diabetes leads to the necessity 
for a complete revision of diet and insulin dosage with an apparent loss of 
efficacy in the latter. In other diabetics there may occur a sudden crisis 
in labor or early in the puerperium. If to these variables be added a knowledge 
of the reduction of plasma bicarbonate in the latter half of pregnancy, 
which is compensated for by a reduced CO 2 tension of the blood to main- 
tain a relatively stable acid-base equilibrium,^ the danger of serious con- 
sequences dependent upon the distm’bed chemistry of the body will be 
appreciated. 

In general pregnancy should be interdicted in aU diabetic women with a 
familial backgroimd of this condition because of the serious prospect of 
diabetic progeny. Even were this a more remote possibifity than experience 
and study indicate, a strictly eugenic viewpoint would forbid the marriage of, 
or conception in, diabetic couples. With the exception of such famihal 
diabetics, this fundamental fault in sugar metabolism is per se no longer a 
contraindication to pregnancy. Insuhn has simplified the general problem; 
but a number of specific questions wiU arise in the conduct of practically 
every individual diabetic during pregnancy. For example, the diet will 
remain the usual thoroughly controlled unit of management; but Stander 
and Cadden^ have pointed out the tendency to an increase in the ketone 
bodies even in normal pregnancies. Hence they favored a diet low in fats 
and high in carbohydrates, especially if there were any evidences of ketosis 
in the to.xemias of pregnancy. The application of this information to diabetes 
in pregnancy is inferred rather than established, since there are no correspond- 
ing data upon pregnant diabetics; but it would seem justifiable to conclude 
that the ketogenic-antiketogenic ratio would have to be more rigidly enforced 
in the presence of pregnancy than in the nonpregnant diabetic. Accordingly 
it would not appear sound practice to exceed the 1.5 : 1 ratio of available 
fatty acid to glucose prescribed in usual diabetic diets. Insulin should be 
adjusted to the need of the individual subject. Since this need will change 
with the altered carbohydi-ate metabolism of the mother and the fetus, 
daily observation should be kept of the urine by the instructed patient and 
weekly urinalyses and blood sugar deteiminations should be made by the 
attending physician. The readjustment of the insulin dosage may then 
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the outlet develops a nearly circular outline and therefore rotation would not 
be necessary to secure delivery. 



Fig. 397. — Shows levator ani from side — slinglike action, a, Vagina; 6, rectum; c, 
posterior fibers of sphincter; d, anterior fibers of sphincter ani; c, levator ani, puborectal 
portion;/, musculus ischiococcygeus. (DeLee, ^Trinciples of Obstetrics.”) 


A 



Fig. 398. — ^Action of an evenly flexible cylinder when forced through a curved passage. 
The cylinder A, uniformly flexible, in going through the canal C, will simply bend, the line 
x-Y not changing its relation to C. (DeLee, “Principles of Obstetrics.”) 

The present tendency is to regard the contour of the musculofascial slings 
forming the pelvic floor, together with the impetus given by pressure against 
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planes, until it has rotated through one eighth of a circle and the sagittal 
suture lies directly anteroposterior. Sellheim’s careful studies led him to 
develop another theory of internal rotation, which unquestionably plays some 
part in the production of this complicated phenomenon (Figs. 398, 399). 

Sellheim regarded the fetal body as a compressed cylinder, flexible in 
certain limited directions. The trunk cannot move freely anteroposteriorly 
because of the morphology of the spinal column and the lateral pressure of 
the arms and legs, but it bends easily from side to side. The head bends 
freely on the neck from before backward by extension, and it also has a slight 


pctbx 5 



Fig. 400. — ^The descent and spiral movement of anterior rotation in an R.O.P . presentation. 


lateral elasticity. It will be seen that the lateral bending of the trunk a,nd 
the anteroposterior bending of the head form two lines of direction which 
cross each other at right angles. 

Now if the cylindrical fetus is to pass through the sharply curved birth 
canal it must rotate on its long axis so as to bring the portion in which bend- 
ing can most easily occur into line with the axis of the pelvic canal, or until 
the nape of the neck is adapted to the knee of the canal. Or as Col. Buchanan 
^ts it, “The secret of success is whether you get the pivotal points together. 
Descent continues during internal rotation, the whole movement being a 
spiral thrust of the fetus through the pelvic canal. 



THE mechanism OP LABOR IN VERTEX PRESENTATIONS 785 

sition in which it lay before internal rotation occurred. This movement is 
simply an untwisting of the neck and a return to the normal tonicity of the 
two sternocleidomastoid muscles, the left side of the neck having been placed 
in considerable tension during internal rotation. 

External Rotation. — This is the movement imparted to the head by the 
internal rotation of the shoulders, which does not occur synchronously with 
that of the head. The anterior or right shoulder, being lower than the pos- 
terior or left, strikes the pelvic floor first, and in obedience to the same law 
of rotation that governed the head, the shoulder moves forward, downward 
and inward, until the bisacromial diameter lies in the anterior posterior axis 
of the pelvis. The shoulder, moving from right to left, naturally transmits 
its line of movement to the head, the sagittal suture being always at right 
angles to the bisacromial line. The head, therefore, turns further toward 
the mother’s right until the face points directly to the right thigh. 

Restitution and external rotation frequently take place in such due se- 
quences that they are practically one continuous movement and are quite 
commonly so described. 

Birth of the Shoulders. — Complete rotation of the shoulders having oc- 
curred, descent continues with the uterine contractions until the right or 
anterior shoulder stems under the symphysis and is there delayed. The 
downward force continuing, the posterior or left shoulder sweeps over the 
perineum by a process of lateral flexion of the spine, to be delivered, following 
which the anterior shoulder slips from under the symphysis and is rapidly 
extruded. 

Birth of the Body. — After the expulsion of the shoulders, the fetal body 
undergoes a marked lateral flexion and rapidly sweeps through the pelvic 
cavity, its concave side above, the convex below, thus conforming to the 
curve of the pelvic basin, and is easily and rapidly delivered. The mechan- 
ism of right occiput anterior position is identical with that of the left, the 
words “right” and “left” being simply interchanged. 

Mechanism of Labor in Occipitoposterior Positions. — The cause of the 
greater frequency of primary anterior position of the occiput has already 
been explained, but in a considerable proportion of cases the occiput enters 
the pelvic canal posterior to the midtransverse line of the brim. 

Many statistics have been collected as to the position in which the head 
enters the pelvis but as Williams well says, they are of but little value, since 
the conclusions reached depend so much upon the stage of labor in which the 
diagnosis was made. 

Many observers believe that the head commonly enters the pelvis in the 
transverse diameter, and only after it has passed the inlet does the occiput 
turn toward the front or the back, almost always toward the pubis. This 
does not coincide with the writer’s experience; examination of many women 
at term and in the earliest phases of labor have convinced him that engage- 
ment in an oblique diameter is the rule. Very rarely the head may enter the 
brim with the sagittal suture directly anteroposterior, the occiput either 
behind, or directly anterior, no further rotation whatever being necessary. 

Occipitoposterior positions may be divided, then, into (a) primary and 
( ) secondary. The causes of primary occiput positions are natura.lly those 
which interfere with the usual relations of the fetus to the pelvic inlet and 

generally associated with some deflexion: 
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verse arrest. Exceptionally, labor proceeds under these conditions, the head 
being driven through the pelvis and born in the transverse diameter; but much 
more commonly labor comes to a standstill, the uterus becoming exhausted. 
Generally, however, after a long first stage, rotation is completed and de- 
livery is accomplished by the usual mechanism of occipito-anterior position. 



Fig. 402. — Posterior position of a vertex presentation; backward rotation of the occiput. 

(Hirst, ^^Text-book of Obstetrics.”) 

It is a moot point among obstetricians as to just at what plane of the pelvis 
anterior rotation occurs, some holding that this movement takes place at 
the upper pelvic planes and is complete when the head reaches the perineum, 
while others believe that the whole phenomenon of anterior rotation occurs 
on the pelvic floor. The truth probably lies between the two extremes, in- 
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placenta, being contracted parallel with its uterine attachment, has become 
almost twice as thick as at the onset of labor (Fig 403) 

According to the studies of Frankel there is at this time a sharp rush of 
blood into the placental site, which, acting like a hydrauhc wedge, Lrves to 
separate further the placenta from the uterine wall. Intra-uterine pressure 



section through uterus removed by supravaginal hysterectomy 
nlip cesarean section (X M). Note thickness of muscle walls, increase in thickness of 
Ld Cr’PublisherH^^ attachment. (Williams, “Obstetrics,” D. Appleton 


emg relieved, there is nothing to hold the placenta in contact with the uter- 
e \va and separation continues with considerable rapidity. Eventually 
thick and contracted that it can no longer follow the 
sena uterine site, and is peeled off from the uterine wall, the 

greatly aided by the pressure of the steadily growing retro- 
6u a hematoma. The line of division of the placenta from the uterus is 
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the internal os and then through the cervical canal, which is already begin- 
ning to reform, until the placenta lies in the lower portion of the cervix and 
the vagina. Now the abdominal muscles contract voluntarily and the pla- 
centa escapes from the vulva, the membranes trailing after it, sometimes still 
adherent to the uterine wall. 

Two mechanisms have been described for the e.xpulsion of the uterus. The 
fast is that of Schultze, in which the placenta turns inside out, umbrella- 
wise, the cord and the fetal siuiace appearing at the ceiwix and the placental 
cone, closely apposed to the circumference of the cervix, being pushed through 
the external os, the membranes following (Figs. 404, 405). The second mech- 
anism of expulsion is that described by Matthews Duncan, in which the sepa- 
rated placenta slides down the uterine wall, its relation remaining unchanged. 





Fig. 406, — Diagram illustrating extrusion of placenta by Duncan^s mechanism. (Williams, 
“Obstetrics,” D. Appleton and Co., Publishers.) 

until the lower edge appears at the external os from which it is extruded, 
followed by the rest of the organ (Fig. 406). The placenta usually escapes 
from the vulva by the Schultze mechanism, but the statements of Warnekros 
and Weibel are rather convincing as to the method of separation of the organ 
from the uterine wall. These writers cut the cord immediately after the birth 
of the child and injected the placenta with a fluid opaque to the a-ray. Im- 
mediate roentgenograms showed that the placenta alwa 3 ^s passed through the 
lower uterine segment edge first, that separation occurred early, after a verj^ 
few uterine contractions, and that there was but little evidence of the retro- 
placental blood clot. They maintained that the placenta alwaj^s leaves the 
uterus in this way, and that the mechanisms of Schultze and Duncan only 
develop in the vagina. 
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other\vise obscure iafection in the patient. The routine use of the face 
mask and cap by every one in attendance on the parturient is a necessary 
safeguard against the transmission of infection. The mask should consist of 
at least four thicknesses of cheesecloth and must cover the nose as well as 
the mouth to be efficient. Breathing through the nose is normal, and a 
mask which covers only the mouth lends a false sense of security to the 
procedure. 

The introduction of sterilized rubber gloves has been an incalculable 
boon to surgery in all its branches but, as wth every artificial aid, carries 
with it the danger of too great a rehance on this aid. Hands not scrupulously 
cared for, subject to chapping and contamination, are a definite menace, 
even when rubber gloves are used. Rubber gloves may sustain unnoticed 
tearing, the hands may perspire, and the mixed infection may find its way 
into the birth canal. Dry sterilized gloves are preferable to wet gloves. 
Freshly boiled wet gloves are preferable to none. 

Many technics have been described for sterilization of the hands and 
arms, but none of them has ever succeeded in rendering the skin and nail 
bed bacteria-free. The objective is removal of suidace detritus and bacterial 
contamination with a final positive chemical attack on the organisms that 
are still present in the deeper pores and erypts. 

No single measure has yet replaced vigorous scrubbing with soap and 
brush. For beginners a five-minute scrub by the clock, followed by the use 
of the nail file and another three- to five-minute scrubbing is minimal, and 
in obstetrics it should be emphasized that the scrubbing, to be efficient, 
should include the forearm and extend well above the elbow. This scrubbing 
alone is accepted in some clinics as satisfactory, but in most institutions a 
chemical follow-up is required. 1 : 5000 bichloride of mercury solution has 
been in vogue for a long time. Many individuals are sensitive to this chemical 
and are unable to use it without developing a dermatitis. As a result, the 
skin becomes less and less amenable to satisfaetory scrubbing. The combina- 
tion of 95 per cent alcohol followed by immersion in bichloride of mercury 
solution is theoretically more efficient, in that the aleohol dehydrates and 
removes the remaining surfaee oil of the skin, thus permitting a deeper 
penetration of the bichloride of mercury solution. 

The bactericidal efficiency of 60 per eent aleohol is about equal to the 
combination of 95 per cent alcohol followed by bichloride of mercury solution*- 
and is, therefoi’e, recommended as a sufficient, satisfactory and nonirritating 
follow-up to the soap and water scrubbing. The sterile gloves, after being 
put on, should be rinsed in 1 : 500 bichloride of mercury which in turn is 
washed off in sterile water, these solutions being kept for suceessive rinsings 
of the gloves as they become more or less contaminated by the discharges. 

Preparation of the Patient. — ^At the onset of labor it is highly desirable 
to empty the rectum. Universal practice includes an enema as soon as the 
patient is in labor. The enema may be as much as a quart of ordinary soap 
water. Two purposes are served: the advancing fetal head will not carry 
out before it the accumulated contents of the rectal ampulla to interfere 
with maintenance of aseptic technic during the impending dehvery; and the 
enema itself frequently acts as a stimulus to uterine contractions. It should 
not be administered to the primipara in the second stage of labor, nor to 
the multipara late in the first stage. 
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Loss of liquor amnii does not necessarily mean normal rupture of the 
membranes. The rupture may occur above the level of the fetal head. Later 
the opening may become plugged as the uterine wall at the site of the hole 
in the membranes is pulled up by the uterine contractions or by the fetal 
body, thus restoring the integrity of the membranes. The forewater and 
membranes in advance of the head remain unaffected. Occasionally only 
the chorion tears, releasing fluid between the chorion and amnion. This 
contains no vernix caseosa and is small in quantity. 

It should be emphasized that the responsibility for the conduct of labor 
is placed in the hands of the obstetrician. The decision, therefore, concerning 
its actual onset must have his interested cooperation. For this reason he, 
or some one suitably trained to act for him, must be available to the patient 
at all hours of the day and night. 

Determination of the Status at the Onset of Labor. — It is of the utmost 
importance that the exact status of the patient should be determined as soon 
as possible after the onset of labor. In all instances blood pressure reading, 
urinalysis, pulse and temperature should be recorded as a part of the survey 
of the patient's actual condition at the beginning of labor. A complete 
and thorough physical examination is essential. Knowledge of the condition 
of the heart, lungs and other systems is of primary importance, as it may 
have a direct bearing on the future conduct of the labor. The obstetrical 
examination should include, in orderly sequence, abdominal examination, 
rectal examination and then, if it is deemed desirable, an initial vaginal 
examination. 

Abdominal Examination. — In 70 per cent of normal primiparae the 
fundus uteri drops from 3 to 6 cm. below the ensiform process in the last 
weeks of pregnancy. This “lightening” is due to the steady resistance 
which the comparatively tense abdominal walls have offered to the encroach- 
ment of the uterine bulk. The flanks contain only abdominal contents, 
and on lateral palpation of the uterus the small parts and fetal back can 
usually be located on opposite sides. The level of the fundus uteri drops 
as described when the fetal head descends into the true pelvis to such a level 
that its widest transverse diameter (the biparietal) has passed the superior 
strait or pelvic inlet. This level, known as engagement, is usually determinable 
by abdominal examination, employing Leopold’s fourth maneuver."'* With 
this degree of descent that portion of the head which is still palpable from 
the abdomen converges under the examining hands. In the multipara and 
the primipara in whom engagement has not yet occurred, the sides of the 
head diverge under the examining hands. The location of the anterior 
shoulder is a further aid toward the diagnosis of fetal position. Ausculta- 
tion should be employed, not merely to find the fetal heart tones and 
determine theu- rate, quality, and rhythm, but to ascertain the point of 
maximum intensity as an additional aid toward the diagnosis of position. It 
is entirely possible at this time to palpate one, and usually both, round 
ligaments. Theii’ direction serves to locate the placenta in 80 per cent of 
all patients. If they are found to diverge toward their uterine insertions, 
an anterior implantation of the placenta may be assumed. If they ascend 
parallel or converge, it may be assumed that the placental site is lateral 
or posterior. The round ligaments at this time, though moderately tense, 
are never taut or sensitive. 
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has its onset in the course of pregnancy or the puerperiuni. In his series 
of 240 cases of tuberculosis in women of the childbearing period, 151 (63 
per cent) gave the history of the disease appearing first in pregnancy or in 
the puerperium. One hundred and three of this group of tuberculous indi- 
viduals experienced, their first symptom in the puerperium. Of this series 
of 151 patients, 36 were dead at the time of the report. Activation of a 
latent process seemed almost inevitable. Accordingly Trembley advised 
therapeutic abortion in all tuberculous women, unless the following conditions 
obtained: Inactivity of the lesion for a year, terminal stages of the disease 
and serious dissemination. Abortion before the end of the third month of 
pregnancy in liis experience excited no adverse reaction. Norris and Landis^“ 
emphasized the serious prognostic significance of tuberculous laryngitis 
occurring in the course of pregnancy. In the presence of this complication 
or in active and progressive lesions they advised therapeutic abortion before 
the fifth month of pregnancy. In a review of this question Funic" quoted 
from various soiu’ces figures of 25 to 70 per cent of tuberculous women showng 
symptoms of activation in pregnancy. His attitude toward intervention was 
veiy conseiwative and sound. In the first place the course of an active 
minimal lesion should be closely observed before evacuation of the uterus is 
advised in the early months of pregnancy. If progression of the lesion be 
observed, abortion is indicated. Late in pregnancy, even in the presence 
of activity, intervention is contraindicated. The German viewpoint may be 
summarized in the advice of Zweifel'- to abort early when necessary. The 
lay quotation, “Die Schwangerschaft mehrt; das Wochenbett zehrt,” well 
expresses the threat of the puerperium; and Funk" has clearly outlined the 
illusionary improvement of early pregnancy which not uncommonly gives 
way to a sharp decline later in pregnancy or during the puerperium. Peham** 
warned that interruption in the second half of pregnancy, and especially in 
the last lunar month, is as dangerous as delivery at term. In an e.xcellent 
analysis of the situation PanJvOW^ * reviewed the statistics and pointed out the 
need for a better organization of the information on the subject, in view 
of the unfavorable outlook in 75 per cent of cases of manifest tuberculosis. 

Valuable as have been the several isolated contributions to the general 
knowledge of this question, the most fruitful plan of attack directed toward 
its solution has been advanced by Robinson. Two hundred answers to a 
questionnaire evolved by him were received from Great Britain, Ireland, 
South Africa, Switzerland, France, Canada, United States, Australia, and 
China. One hundred and forty-six of 167 replies supported the position 
that childbearing, especially if repeated frequently or at short intervals, 
has a definite effect in developing a latent lesion. Late pregnancy and the 
puerperium were the favored times for activation in the opinion of the 
majority. Only a minority (28 of 181) thought that pregnancy was ever 
beneficial to the tuberculous Avoman. The induction of abortion was favored 
in 122 of 202 answers. The indications Avere not clearly defined but included 
the early active lesion and the inactivation of a quiescent lesion early in 
pregnancy. Sterilization Avas not favored by a majority; but in the negative 
responses contraception Avas adAUsed by a goodly proportion. 

If the validity of all of the advanced evidence be admitted, it Avill be 
perceived that the problem Avithin certain limits is still an individual one. 
In no other condition is the physician’s judgment and responsibility more 
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since there is no increased danger of infection if carefully and properly 
done. 

The cervLx of the primipara at the onset of labor shows marked varia- 
tions. Usually some effacement has already occurred, the cervix being 
2 cm. or less in length. Frequently effacement may be enthely complete 
with an obliteration of the cervico-uterine angle on the vaginal surface. 

The fetal head occupies the lower uterine segment, the internal os has 
been obhterated, and the tissues of the cervix have been merged into the 
wall of the lower uterine segment. Usually, however, the external os remains 
undilated or, at most, dilated to 2 cm. 




Fig. 411. — The Mueller maneuver. The pelvic level to which the fetal head can 
descend under suprapubic pressure may be determined by either vaginal or rectal exami- 
nation. 


In the multipara, on the other hand, the external os is frequently found 
gaping 2 or even 3 cm., while the cervix is still only half effaced. 

In the opinion of the author effacement, that is, obliteration of an identifi- 
able cervical structure, is always completed before dilatation of the external 
os has exceeded 4 cm. The edge of the external os may be thick or thin, 
but the canal no longer exists, the cervix no longer hangs down teatlike 
from the lower uterine segment and the cervico-uterine angle can no longer 
be felt on the vaginal surface. 

The presenting part, the head, in 70 per cent of normal primiparae, 
has descended into the true pelvis, as may be determined abdominally, and 
its most dependent part has reached the level of the spines of the ischium. 
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in engagement, as the lax abdominal walls permit the uterus to bulge ante- 
riorly with the growth of the fetus and hghtening is less likely to occur. 
Engagement usually occurs after labor has definitely begun, but may be 
delayed until near the end of the fii’st stage. In these patients rupture of 
the membranes may be followed by an advance of the head from inlet level 
to visibility in one or two pains. 

The technic of rectal examination requhes rubber gloves which preferably 
are kept for this piu-pose only. The index finger is lubricated with any form 
of water-soluble jelly (tragacanth) and introduced pointed shghtly anterior, 
in order to conform with the direction of the anal canal at the level of the 



Fig. 413. — Technic of rectal examination. The finger in position. Genit.alia protected 

by sterile gauze pad. 

spliincter. The thimib should point forward resting against the external 
genitalia, which are protected hy a pad of sterile gauze. At the time of intro- 
duction of the finger the patient is instimcted to strain. This relaxes the 
ispliincter and permits of an easier introduction of the finger. The hand 
can be carried against the perineal bod}’^ to almost any depth udthout causing 
the patient any discomfort, thus permitting correspondingly increased 
penetration for the examining finger. On ufithdrawal of the gloved finger 
the genital pad controlled b}’’ the thumb is brought dovm over the perineal 
ody and is used for cleansing the anal region in a single doumward 
sweep. In ^be presence of painful hemorrhoids pressure against the perineum 
^tist be avoided. 
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The technic of vaginal examination should be identical with the technic 
carried out at the time of delivery in so far as concerns preparation of the 
patient and examiner. In hospital practice it is usual for each clinic to have 
a fixed and precise method of preparation both for examination and delivery. 
Since home obstetrics at its best should be regarded as second to properly 
conducted institutional practice, the technic of examination and delivery 
in the home should follow as closely as possible the practice of that institution 
in which the accoucheur has had his or her best training. 

The initial vaginal examination should be regarded as an essential in 
every teaching institution, not merely to establish with accuracy the true 
“status praesens” of the newly admitted patient in labor, but to give the 
younger members of the profession opportunity to familiarize themselves 
rwth the conditions as they exist, so that examinations per rectum will be 
made with a more intelligent basis for comparison. 

Preparation of the Patient for Vaginal Examination . — The patient has 
already had an enema, a shower or sponge bath and the genitalia and abdomen 
have been shaved. Here, as in hand preparation, the basis is a soap and 
water scrubbing with squares of sterile linen cloth. The nurse or assistant 
who is to prepare the patient must first scmb her own hands by the technic 
already described and then put on sterile gloves. The patient is placed on a 
douche pan with the knees widely separated. The sldn of the genitalia and 
abdomen are scrubbed first, then the medial surfaces of the thighs and lastly 
the anal region. One cloth wrapped around the fingers is used to cleanse 
the genitalia. Special attention should be paid to the stripping back of the 
frenulum and the removal of such smegma as may have accumulated around 
the base of the clitoris and in the folds of the labia minora. A second cloth 
with green soap and water is now used on the abdomen and inner surface 
of the thighs from the umbilicus downward with crosswise strokes. The anal 
region is cleansed last. Accumulated soap and water is now removed by 
pouring sterile water from a pitcher held above the abdomen, the labia 
being held together during this part of the cleansing so that the washings 
will not find their way into the vaginal canal, a possibility especially in 
multiparae. 

The use of chemicals in the further preparation of the patient has had a 
very long trial in the clinics of the world. The present-day favorites are 
tincture of iodine application and its subsequent removal by alcohol, or 
repeated painting or spraying of the skin with 4 per cent mercurochrome 
solution in equal parts of acetone and alcohol. 

An additional step in the attempt to achieve an aseptic field for vaginal 
delivery has been the repeated bathing or swabbing of the entire vaginal 
tube with 4 per cent aqueous solution of mercurochi’ome. Published sta- 
tistics-’- 2(> would seem to indicate that this latter procedure has lowei-ed 
puerperal morbidity by 40 per cent. 

Experience has justified the conclusion that there is not sufficient protec- 
tion offered by tincture of iodine to warrant subjecting the patient to the 
occurrence of a more or less severe dermatitis, and that the 4 per cent mercuro- 
chrome application to the external sldn serves no useful purpose. Moreover, 
the vaginal tube in the days preceding the onset of labor has a definitely 
bactericidal effect on pathogenic organisms. The attempt to improve upon 
this protection by the invasion of the vagina for the necessary carrying out 
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source of chilling, of which many patients complain. The style of sterile 
draping is less material than that the draping shall be so contrived as to 
keep the lower extremities entirely enveloped, the lower abdomen and flanks 
protected and the genitalia freely exposed. Heavy sterile leggings which 
reach halfway up the thighs and which are tied in place just above the knee, 
together with a sheet which is large enough to complete the covering of the 
pelvis and lower trunk, are satisfactory. This permits of ready removal 
and replacement of the sheet in case it becomes contaminated. In addition 
the patient has been placed on a sterile square of absorbent padding imme- 
diately after the removal of the douche pan. 

Technic of Vaginal Examination . — In the examination itself the patient 
is on her back, the thighs and legs flexed, knees widely separated, and feet 
resting on the bed; the examiner separates the labia widely from above, 



Fig. 417. — Technic of vaginal e.xaminafcion. The physician gowned and gloved as 
for delivery separates the labia widely from above and introduces one or two fingers into 
the vagina. 

and introduces one or two fingers of the other hand. The fingers should 
be inserted along the posterior wall of the vagina rather than from above 
downward, as many women experience distinct discomfort from any pressure 
against the structures external to and just under the symphysis. Moreover, 
the perineal body permits of posterior displacement and easier ingress for 
two fingers by this method of approach, a consideration in the examination 
of primiparae. The elbow should rest on the bed in line with the vaginal 
axis, and the forearm, hand, and finger should form a straight line. The 
fingers now locate and confirm the state of the cervix as it was found on 
rectal examination and, in addition, determine the size of the external os. 

Vaginal examination permits of a more detailed study of the fetal head, 
its position, attitude, level, degree of ossification, molding, and relation 
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Nourishment during the course of labor must be adjusted to the individual. 
In no instance after labor has actually begun should the patient be permitted 



Fig. 419. — Contour of the lower abdomen without bladder distention. 


to indulge in heavy solid food, since nausea and even vomiting occur not 
infrequently in the course of labor. Aloreover, if anesthesia is requii-ed or 
desired, the stomach should not be burdened with a partially digested meal. 
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quently requires a prolonged period of resuscitation, and that there is a 
higher fetal mortality. 

Bromides are of little value except in massive doses per rectum and then 
only in the early hours of labor when sleep is not the first requirement. 
Moreover, there are occasional patients who react violently with an ulcerative 
dermatitis to this particular drug. Infiltration anesthesia of the cervix 
and perineal body has not won general approbation and is not to be 
recommended. 

Spinal anesthesia in normal labor'^’ undoubtedly aids in the effacement 
and dilatation of the cervix, and relaxation of the pelvic musculature sur- 
rounding the birth canal. However, it carries with it the risks that are 
inherent in any form of spinal anesthesia and an increased incidence of 
postpartum hemorrhage. Fetal asphyxia occurs more often, necessitating 
rapid operative delivery. Spinal anesthesia, therefore, is likewise not to be 
recommended. 

The Gwathmey oil and ether rectal anesthesia^® is an excellent method 
for the administration of ether, particularly when the respiratory system 
is the seat of any active inflammatory process. A specific objection to this 
method of anesthesia is the occasional occurrence of ulceration of the rectal 
mucosa and even perforation when used unskilfully or in improper mixtures. 
A more serious objection to this method, to magnesium sulphate, and to the 
barbituric acid derivatives is the fact that their action, once obtained, persists 
over varying periods of time, and that they are not removable anesthetics. 
Once administered, their effect continues until the total quantity used has 
been neutralized. Their anesthetic effects cannot be terminated to meet 
changes in the maternal or fetal status. 

In the second stage it is highly desirable that the patient be encouraged 
to use her voluntaiy musculature to supplement the action of the uterine 
contractions. There is no single measure which affords the patient more 
actual relief from the recurring pain of second-stage contractions than the 
privilege of coordinating her bearing-down efforts with these contractions. 

The ideal analgesic and anesthetic for the second-stage pains is a mixture 
of ethylene and oxygen. There is no cyanosis even in high concentrations, 
no risk of fetal asphyxia, and usually no vomiting. The outstanding objec- 
tion to this mixture is its explosiveness. This quality has kept the method 
from widespread popularity, in hospitals. Elaborate systems of gi’ounding 
the machine, patient, and table have been devised, however, to prevent the 
accumulation of static electricity which may cause an explosion. The 
problem should be comparatively simple, but may require the cooperation 
of a physicist for the original installation. 

In this connection it should be recognized that there is an explosive risk 
connected with ether and nitrous oxide as well, the degree varying with the 
concentration of the gas and the proximity of any ignition source. 

Nitrous oxide and oxygen have always an asphyxiation effect, but in 
low concentration serve very well as an analgesic, without undue cyanosis. 
Tl' 

of 

The prolonged administration of ether, even when given by the drop 
niethod on an open mask and interrupted with each resting period between 


anesthesia is available in portable machines. 

•oth ethylene and nitrous oxide can be supplemented by the introduction 
aall amounts of ether, if necessarv. for terminal anesthesia. 
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breath as long as possible while continuing to bear do^vn. The duration 
of an average second-stage pain is equivalent to three such prolonged bearing- 
down efforts. If now the patient and anesthetist will cooperate so that at 
the very beginning of each pain the patient receives a few breaths of the 
available analgesia, she can then proceed with her thi-ee prolonged, expulsive 
efforts, each preceded by a fresh breath of analgesic, and so get the TnaviTniim 
result and adequate analgesia. 

It is at this time that zealous observation of the fetal heart tones, as already 
described, becomes increasingly imperative. The bladder, likewise, should 
be emptied if distended. The membranes, if they have remained intact 
after complete dilatation, or if they have bulged through a partially dilated 
cervix, are no longer' fulfilling their proper purpose in the hydrostatic efface- 



Fig. 421. — Incarceration of the anterior lip of the cervix. Note how the swollen and 
edematous anterior lip of the cervix, caught between the symphysis and the fetal head, 
acts as a barrier to the descent of the fetal head. 

meat and dilatation act and should be artificially ruptured. This may 
be done with the fingers or udth any instrument, preferably a blunt one, 
under the guidance of two fingers in the vagina and with all the precautions 
of asepsis which belong to a vaginal examination. The actual rupture should 
be done when the uterus is relaxed rather than at the time of a contraction. 
The tear should be enlarged with the fingers to insure the removal of the 
membranes from the presenting part of the head. 

Artificial rupture of the membranes is justifiable if there is an obvious 
bydramnion. This condition, by over distending the uterus, lowers its con- 
tractile efficiency and results in a prolonged fii'st stage. The procedure 
s ould not be carried out until the cervix is more than half dilated. At the 
moment of rupture, the head should be crowded into the inlet if it is not 
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It is likewise true that in the apparently uninjured primipara a submucous 
trauma of the anterior pillars of the vulvar outlet, both fascial and muscular, 
may have occurred. It is well known that the appearance of the external 
genitalia in the parous woman is different from that of the nulhparous woman. 
The labia gape and through the introitus a slight pouting of anterior and 
posterior vaginal walls is visible. Who shall say that this altered state of 
the introitus of the parous woman is not normal? Only if the injm’ies have 
so undermined the efficiency of the perineal wedge at any level, resulting 
in an appreciable rectocele on bearing down with definite impairment of the 
levator muscle, is it proper to consider that the parturient was materially 
damaged. 

The action and integi'ity of the levator muscle can be readily tested, 
preferably three to six months after delivery, by inserting a finger into the 
vagina palm downward against the posterior vaginal wall. The patient 
is then tapped several times on the buttock just opposite the anus and told 
to pull in or pull up at this point, or to squeeze the examining finger. Im- 
mediately the levator is felt to contract imder the vaginal finger which can 
then be shifted to each side, thus sm-veying the entire sheet of levator fibers. 
If this test is carried out on the nullipara, the levator wiU be revealed as a 
continuous and resistant surface extending from just within the introitus 
for about 8 cm. along the vagina and from one lateral pelvic insertion to the 
other. 

Injury and impairment after childbu'th are equally readily revealed. 
The broad sheet of muscle may be only a narrow band on either or both sides. 
There may be a broad gap in the otherwise intact sling, or there may be 
no defect except just within the introitus. This is the least important of 
the injuries. 

The other gynecological types of pathology so frequently found, such as 
herniation of the bladder through the anterior fascial structures (cystocele), 
the laceration of the cerrtx, the descent of the cervix to a pathologic level 
either by elongation or with the corpus, the scars of the broad ligaments, 
the malpositions of the uterus, may not be properlj’- charged to treatment 
or lack of treatment of the perineal body. 

With the foregoing brief exposition of the factors involved in the treat- 
ment of the perineal body, a procedure may be outlined for the conduct of 
the terminal act of the second stage of labor, the delivery. 

Delivery of the Fetus. — There is a middle ground which requires, as is 
always the case in disputed procedures in any branch of medicine or surgery, 
the use of judgment on the part of the responsible attendant. In forming 
this judgment, it is necessary by examination to know of the presence or 
absence of any of the distiubing factors previously described. Having 
determined by the downward pressui’e of two fingers placed against the 
posterior wall of the vagina that the perineal body and introitus have their 
normal elasticity and that there is room between the descending pubic 
rami for the normally advancing head, dehvery should be undertaken without 
nny surgical attack on the perineal body. As the head slowly advances 
with each conti’action, receding between contractions, it distends the vulvar 
outlet until the parietal bosses, representing the greatest transverse diameter 
0 the head, have passed the pubic rami. After this the head no longer 
recedes. Meanwhile the perineal body is increasingly distended and elongated, 
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has its onset in the course of pregnancy or the puerperiuni. In his series 
of 240 cases of tuberculosis in women of the childbearing period, 151 (63 
per cent) gave the history of the disease appearing first in pregnancy or in 
the puerperium. One hundred and three of this group of tuberculous indi- 
viduals experienced, their first symptom in the puerperium. Of this series 
of 151 patients, 36 were dead at the time of the report. Activation of a 
latent process seemed almost inevitable. Accordingly Trembley advised 
therapeutic abortion in all tuberculous women, unless the following conditions 
obtained: Inactivity of the lesion for a year, terminal stages of the disease 
and serious dissemination. Abortion before the end of the third month of 
pregnancy in liis experience excited no adverse reaction. Norris and Landis^® 
emphasized the serious prognostic significance of tuberculous laryngitis 
occurring in the course of pregnancy. In the presence of this complication 
or in active and progressive lesions they advised therapeutic abortion before 
the fifth month of pregnancy. In a review of this question Funic” quoted 
from various soiu’ces figures of 25 to 70 per cent of tuberculous women shomng 
symptoms of activation in pregnancy. His attitude toward intervention was 
veiy conseiwative and sound. In the first place the course of an active 
minimal lesion should be closely observed before evacuation of the uterus is 
advised in the early months of pregnancy. If progression of the lesion be 
observed, abortion is indicated. Late in pregnancy, even in the presence 
of activity, intervention is contraindicated. The German viewpoint may be 
summarized in the advice of Zweifel'- to abort early when necessary. The 
lay quotation, “Die Schwangerschaft mehrt; das Wochenbett zehrt,” well 
expresses the threat of the puerperium; and Funk” has clearly outlined the 
illusionary improvement of early pregnancy which not uncommonly gives 
way to a sharp decline later in pregnancy or during the puerperium. Peham*® 
warned that interruption in the second half of pregnancy, and especially in 
the last lunar month, is as dangerous as delivery at term. In an e.xcellent 
analysis of the situation PanJvOW^ ‘ reviewed the statistics and pointed out the 
need for a better organization of the information on the subject, in view 
of the unfavorable outlook in 75 per cent of cases of manifest tuberculosis. 

Valuable as have been the several isolated contributions to the general 
knowledge of this question, the most fruitful plan of attack directed toward 
its solution has been advanced by Robinson. Two hundred answers to a 
questionnaire evolved by him were received from Great Britain, Ireland, 
South Africa, Switzerland, France, Canada, United States, Australia, and 
China. One hundred and forty-six of 167 replies supported the position 
that childbearing, especially if repeated frequently or at short intervals, 
has a definite effect in developing a latent lesion. Late pregnancy and the 
puerperium were the favored times for activation in the opinion of the 
majority. Only a minority (28 of 181) thought that pregnancy was ever 
beneficial to the tuberculous Avoman. The induction of abortion was favored 
in 122 of 202 answers. The indications Avei’e not clearly defined but included 
the early active lesion and the reactivation of a quiescent lesion early in 
pregnancy. Sterilization was not favored by a majority; but in the negative 
responses contraception was advised by a goodly proportion. 

If the validity of all of the advanced evidence be admitted, it will be 
perceived that the problem within certain limits is still an individual one. 
In no other condition is the physician’s judgment and responsibility moie 
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Fig. 425. — Delivery in the dorsal posture. Delivery of the occipital protuberance 
should be facilitated when necessary by a gentle stripping backward of the anterior vulvar 
commissure. 



Fig. 426. — Delivery in the dorsal posture. Extrusion of the fetal head is accomplished 
between contractions by a widely spaced grip of the perineum at the anal level. Modified 
Ritgen maneuver. 
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Fig. 429. — ^Delivery in the dorsal posture. Delivery of the posterior shoulder may like- 
wise be spontaneous or may require pressure on the fundus uteri, together with gentle 
anterior traction on the fetal head. Avoid compression of the vessels of the fetal neck. 



Fig. 430. — Delivery in the dorsal posture. Deliveiy of the fetal body is accomplished 
spontaneously or by pressure on the fundus combined wuth gentle traction in the axillae. 
The head rests on one or the other hand. 
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of lunbilical hernia, the contents of which must be stripped out of the fetal 
end of the cord, is exceedingly rare but protection against tjing the contents 
of such a hernia is afforded by the same compression which temporarily 
empties the vein. Ziegler^’ de\-ised an ingenious mnbilical clamp, which 
is apparently proof against subsequent bleeding, can be applied close to the 
skin, and comes away in from two to four days. 

If the infant is crjdng lustily there is no need for the use of a pharyngeal 
aspirator. If, however, the efforts at breathing are delayed it is weU to 
aspirate the mucus which may be present in the pharynx. Resuscitation 
may become the most important part of the entire deliver}’^. 

The degree of asphjuda is well indicated by the state of the fetal cireula- 
tion. The heart beats can be obsen^d or readily palpated under the costal 
arch. If the rate is nomiaUj^ rapid and the body color is h^id, the infant 
will probably start breathing unaided. It should not be subjected to unneces- 
sary manipulation but merely kept warm. A slowing heart beat and pallid 
color justify active measures. 

In most instances of delaj^ed respiration the difficiiltj’' is due to the occlusion 
of the upper air passages by liquor amnii or mucus which has been aspirated 
by premature inspiratory efforts while the fetus was still in the birth canal. 
For this reason the most essential step in resuscitation consists in making 
sure that the air passages are clear. The first respiratory'- act of the newly 
bom infant is one of inspiration and if the blocking of the air passages 
prevents air from getting into the alveofi, then the fetus is unable to cough 
out such obstmctive substances. 

Methods of Resuscitation. — The babj’- should be placed on its back with 
a roUed towel under the neck. This extends the head and straightens the 
air passages. Simple external stimuli are sufficient to provoke ciydng if the 
air passages are clear. The least injurious of these is the snapping of the 
soles of the feet -with the finger or rubbing the chest and back with a dry 
towel. These failing, common practice sanctions upending the infant, 
holding the two ankles with the fingers and thumb of one hand while the 
buttock is slapped from above downward, not crosswise against the spine. 
This maneuver seiA'es the double purpose of supphang the external stimulus 
and possibly of dislodging the mucous plug which may be occluding the 
huymx. A safer and surer means of establishing respiration lies in the 
intelhgent use of a tracheal catheter. This rather stiff woven mbber catheter, 
14 to 15 F,, with an opening at the end, can with very* slight difficulty be 
carried over the tongue past the epiglottis and into the larynx imder the 
guidance of the index finger placed in the infant’s throat. By this means 
the contents of the air passages can be removed and the same instruments 
can be used for artificial respiration. If this should become necessarj' the 
body warmth of the infant must be conser\'ed and the head kept well extended; 
aud the physician gently puffs into the lungs an amount of air equivalent 
to what his mouth will contain with the cheeks slightly distended. If the 
catheter is in the air passages the chest -will be observed to expand and the 
sir will be expired by the natural collapse of the chest -without any direct 
compression effort. These puffs of air should be maintained at the rate of 
about thirty per minute. Resuscitation has followed this method of artificial 
fcspiration even as long as an hour after delivery. So long as the fetal heart 
continues to beat, however slowly, the procedure should be continued. The 
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In the system employed at the Michael Reese Hospital a sterilized manila 
envelope wMch contains a pair of small aluminum tags stamped with duplicate 
numbers and sewed on pieces of tape, three pasteboard cards stamped with 
the same number which likewise appears on the face of the envelope, is 
opened on the birth bed after delivery. This identification set-up has been 
sterilized with the contents of the cord box. One of the three pasteboard cards 
is initialed by the nurse who certifies to the completeness of the contents 
of the box. The nurse checks all the duplicate numbers and then ties one 
aluminum tag on the baby’s right wrist. This is sewed onto the wrist as 
soon as the baby reaches the nursery and is not removed until the infant 
leaves the hospital. The envelope and remaining contents are given to the 
nurse who receives the infant from the nurse who has wrapped the baby on 
the birth bed. Each nurse announces aloud the number on the two aluminum 
tags. The second tag is tied onto the mother’s right wrist. The two remaining 



Fig. 440. — Contents of the sterilized identification set up. Envelope, cards, and aliira- 
inum tags all carry the same number. Envelope and cards are filled in immediately. 
Aluminum tags are secured to the right wrist of mother and infant. 


cards and face of the envelope are filled in with the name, sex, and minute 
of birth. One card is placed in a slot on the crib assigned to the baby, the 
second card is placed in a similar slot at the head of the stall reserved for 
that crib, while the envelope record is transcribed into a book register kept 
in the nursery and the envelope itself is preserved by the supervisor. 

The most important procedures described above can be carried out within 
a space of a very few minutes. Thereafter the baby should be enveloped in a 
sterile blanket and removed from the birth bed. Emphasis should be laid 
^ the importance of conserving the body warmth of the newly born infant. 
This is especially important for undersized or premature infants. 

Ergot and Pituitary Extract. — The use of ergot and pituitrin, which play 
an important role in the treatment of postpartxun hemorrhage, has gone 
hrough an interesting cycle in the conduct of normal labor. At oim time 
®fgot was given promiscuously to hasten the delivery of both the baby an 
6 placenta. Gradually the dangers due to irregular tetanic contractions 
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may have become contaminated and so carry infection into the bmth canal 
If all these clinical evidences are present, it may be properly assumed that 
the placenta has completely separated. 

Extrusion of the placenta, which in the primitive type of woman usually 
follows immediately after separation, is accomplished by the identical kind 



443. ^Indirect expulsion of the separated placenta. The abdominal recti are 
^^ped at the outer margins in the upper abdomen when the uterus is in firm contraction. 

ey are pulled together toward the midline and held while the patient makes a single 
Vigorous bearing^down effort. 

of bearing-down or expulsive effort as was applied toward the expulsion 
? fetus. In modern obstetrical practice little has occurred which should 
^th the normal spontaneous act of separation, but much has oc- 
puired which prevents spontaneous extrusion of the placenta. The patient 
m bed instead of squatting; she is frequently not of the hardy physical 
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If this does not occur, the author’s method of “indirect expulsion” should 
be attempted/. ® For each of the various methods to be described the bladder 
should be empty or catheterized, the uterus must be in firm contraction 
and must be in the midline over the inlet. If the evidences of complete 
separation are positive and the patient is alert and cooperative, “indirect 
expulsion” (Baer) may be achieved by a temporary reconstruction of the 
tone of the abdominal wall. The abdominal recti are grasped at their outer 
margins in the upper abdomen at a moment when the uterus is in fii’m 
contraction. They are pulled together toward the midline and held while 
the patient makes a single vigorous bearing-down effort. This reinforcement 
of the abdominal wall enables her in 90 per cent of the instances to achieve 
a so-called “indirect expulsion of the placenta.” This obviates grasping 
and perhaps rmnecessarily mauhng the uterus. 

If the patient’s cooperation cannot be had and separation has occurred, 
the firmly contracted uterus may be used as a plunger to drive the placenta 
out of the birth canal (simple expression). This is done by placing four 
fingers of one or both hands behind the uterus through the indented abdominal 
wall, the thumbs resting on the anterior sinface. At the height of a strong 
contraction the uterus is pushed (not squeezed) downward in the axis of 
the inlet and the placenta is expelled. Failure usually means that separation 
was wrongly diagnosed. 

If, after half an horn- of waiting, which is entnely permissible provided 
there has been neither excessive hemorrhage nor shock, it is found that the 
placenta is not yet separated, then and only then should the “Crede method” 
of expression of the placenta be employed. This requires that the gi’asp 
just described for simple expression of the separated placenta may be em- 
ployed on the firmly contracted uterus, not in a do\vnward propulsion, but 
in a compression of the corpus especially at its highest point in the abdomen 
in order to squeeze the retained placenta out of the corpus cavity. When 
this is accomplished, the placenta is then delivered by a downward push 
as described for simple expression. 

Massage of the uterus has no place in the normal third stage of labor. 
If separation of the placenta is long delayed, gentle friction of the back wall 
of the uterus is legitimate to bring on the firm contraction which is necessary 
before the Crede method can be attempted. Massage may be valuable 
in the presence of postpartum hemorrhage if it becomes necessary to empty 
the uterus rapidly (see Postpartum Hemorrhage). 

The normal dm’ation of the thu’d stage may be from a few minutes to as 
many hours as are necessary finally to accomplish the delivery of the placenta 
by any of these methods. It has been found safe^^. to amputate the cord 
flush with the cervix and allow the uterine contents to remain rmdisturbed 
for as long as twenty-four hours. Common practice, however, justifies 
termination of the third stage by a manual removal of the placenta after 
two hoius. Dming this period of waiting, the assumption being that the 
placenta has not yet separated, the Crede method may be used not oftener 
than once every fifteen minutes and only at a time of firm contraction. 

Waiting is infinitely preferable to and safer than too frequent or too 
violent attempts at Crede expression or manual removal. While waiting, 
however, the condition of the patient must be closely observed for evidences 
of hemorrhage or shock. The former may be e.xternal and obvious or concealed 
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eclamptic toxemia.” Commonly, the term, ‘■prooclanipsia’’ is used to indi- 
cate the condition which we arc calling ‘‘severe preeclamptic toxemia.” 

Chronic nephritis complicating pregnancy has so many symptoms similar 
to those of the acute toxemias that it seems proper to consider it in a discussion 
of these conditions. Chronic nephritis is not a toxemia peculiar to the 
later months of pregnancy and use of the term “chronic nephritis” indicates 
that the lesion has existed prior to the pregnancy it complicates. However, 
the behavior of the kidneys with chronic nephritis is atfected by pregnancy 
in a distinctive manner and the resulting .symptoms, especially in the milder 
forms, frequently arc not capable of differentiation from the true toxemias. 
In fact, in many instances a “quiescent” or “occult” chronic nephritis unde- 
tected by any clinical or laboratory tests known at present may be revealed 
only by the “test of pregnancy.” An additional reason for including chronic 
nephritis in a consideration of the toxemias of pregnancy rests on the pro- 
duction of symptoms of nephritis which may later become chronic during 
the course of many ‘‘true” toxemias. 

CHRONIC NEPHRITIS 

Cluonic nephritis is a relativel}' frequent complication of pregnancy. 
It is not truly a toxemia of pregnancy, for the renal injury antedates the 
pregnancy. There is a marked tendency for chronic nephritis to be aggra- 
vated during pregnancj’’, however, and increase in .severity may be produced 
by the same toxic agent that causes the acute toxemia. Usually, symptoms 
of the exacerbation of chronic nephritis become evident before the third 
trimester of pregnancy but when the nejihritis is more advanced these symp- 
toms may^ apfx'ar early. More rarely, chronic nephritis, previously undiag- 
nosed by clinical or laboratory' tests, may' be revealed only by sy'mptoms 
appearing in the coui>:e of pregnancy'. Chronic nephritis comprises 26.7 
per cent of the case.s classified at Johns Hopkins Hospital by Stander as cases 
of to.xemia of pregnancy'. Gibberd reported 51 cases in which the patients 
were ob-served through at least two pregnancies at Guy’s Hospital; the first 
pregnancy w’as a.ssociated with “albuminuria.” Four of the patients had 
chronic nephritis prior to the fimt pregnancy. Among 97 patients w'ith 
toxemia delivered by us at St. i\Iary'’s Plospital, only 7 per cent had chronic 
nephritis prior to pregnancy'. 

Etiology.— Chronic nephritis w'hich exists prior to any given pregnancy 
may' follow a contagious disease of childhood, such as scarlet fever, or may be 
the result of some infectious focus such as may be present in the tonsils or 
teeth; or the renal injury' may' have been caused by' previous toxemia of preg- 
nancy'. In fact, experience has shown that preeclamptic toxemia is by no 
means a small factor in production of chronic nephritis, and that frequently 
the injury to the kidney* is increased by' each subsequent pregnancy. In 
six of Gibberd’s cases in w'hich albuminuria was noted an average of nine 
nooks prior to termination of pregnancy', chronic nephritis developed. 
Thirty'-thrce of our toxemic patients, none ot whom had prce.xisting nephritis, 
'vere obsox'ved through one or more subsequent pregnancies. Eight patients 
gav'c definite evidence of a more or less severe grade of chronic nephritis, 
and .seven manifested suggestive but not conclusive evidence of chronic 
nephritis. Caldwell and Lyle reported an incidence of chronic nephritis of 
8 per cent after eclampsia. Gibson found that in 5 of 14 cases of eclampsia 
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Repair of Birth Injuries —Injuries to the birth canal in an otherwise 
normal labor occur most commonly at the cer\dx and at the introitus. In 
the course of a normal labor the cervix is usually effaced and dilated by the 
hydrostatic effect of the contents of the intact membranes which distribute 
the contractile action of the uterus evenly against the internal os and finally 
against the external os, together with the upward pull of the uterine wall. 
At the completion of the first stage of labor the cervix has been merged 
into the lower uterine segment and the external os has been so completely 
dilated that it is essentially flush with the vaginal walls. 

In the vast majority of instances inspection of the reformed cervix six 
weeks after delivery reveals a transformation of the original circular orifice 
of the external os of the nulhpara into a transverse oval aperture of an 
average diameter of 1 cm. The cervLx itself differs from the nuUiparous 
cei-vLx in that it is more nearly cylindrical than tapering and there may now 
be recognizable a division into the so-called “anterior and posterior lips of 
the cervix.” Inspection and palpation of this same cervix immediately 
after delivery frequently reveals a more striking division into more or less 
edematous anterior and posterior lips with a very thin lateral structure. 
The margins representing the original external os may be entirely intact 
or there may be on one or the other side a tear in the thiimer connecting 
structure varying in depth from a shallow nick to a tear extending to or 
into the vaginal fornix. 

Routine inspection following aU deliveries has been urged with the thought 
that tears when found should be repaired while fresh to avoid the formation 
of scar tissue, eversion of either or both lips of the cervix and the possibility 
of the development of carcinoma in such tissue. 

In the evaluation of this well-intentioned advice it must be remembered 
that the cervix as seen immediately after delivery is in its maximum degree 
of dilatation and traumatic edema and that the edges recommended for 
immediate repair by suture are usually of paper-like thinness. A lateral 
tear 2 cm. long at delivery is not more than one fifth of the distance to the 
top of the lateral vaginal fornix so that when involution has been completed 
this tear will be scarcely more than a nick in the oval aperture of the reformed 
cervix. Furthermore, it is entirely conceivable that the asepsis which is 
now beginning to be practiced in deliveries generally in the home as well 
as in institutions is quite likely to be less efficient when applied to the routine 
exposure and manipulation of the cervix after delivery. It would seem, 
therefore, that such inspection and immediate surgical repair of the ceiwix 
could very properly be limited to those instances in which the cervix may 
have been subjected to expulsive efforts before complete dilatation has 
occurred, to that group of patients in whom major operative procedures 
had been carried out, to instances of tumultuous and rapid labor, and lastly 
^ the presence of hemorrhage. In the remainder if final inspection after 
involution is completed reveals eversion and beginning ectropion, the electro- 
cauteryi^ furnishes a simple and efficient correction of the beginning pathology. 

If appreciable teai’s of the cervix are found the repair should consist of a 
series of interrupted through-and-through catgut stitches, preferably No. 2 
twenty-day chromic. The first stitch should be placed just above the upper- 
most angle of the tear and succeeding ones should be spaced not closer than 
1 cm. apart to avoid strangulation of the tissue. They should be tied for 
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lymph supply, bacterial invasion may thrive on an overabundance of buried 
catgut, resulting in infection and nonunion of the perineal body. For this 
reason it would seem safer wherever the depth of the injury is not too great 
to resort to the interlocldng continuous suture pulled together for approxima- 
tion only and in two or three sections if need be. 

Precise anatomical reconstruction is, of course, highly desirable but 
requires the use of considerable catgut even though this be in the form of a 
long continuous suture which is reversed in direction in the different planes. 
The functional end-result should be gauged by the thickness of the perineal 
wedge and the reestablishment of levator continuity in those instances in 
which the levator has been involved, rather than by the cosmetic result 
obtained. Since this end-result can be obtained by the above-described 
methods of repair, burying of a large amount of catgut seems unnecessary. 

Third-degree tears, if properly united under strict aseptic precautions 
immediately after they occur, heal almost invariably. The obstetrician, 
however, must Icnow how to cany out this type of repair. The first step 
consists in the reconstruction of the anterior rectal wall, if tliis has been torn, 
by fine interrupted submucous chromic catgut sutures, the knot being placed 
on the vaginal side of the wall. The sphincter ends are then united above 
the reconstructed anterior rectal wall by two separate mattress sutures of 
No. 2 catgut and reinforced by a tlmough-and-tlunugh suture of silkwomi gut. 
The remainder of the repau* is then identical mth the repaff of any second- 
degree tear. 

Final Considerations. — A sound approach to the consideration of the 
conduct of labor requh-es the acceptance of two statements of fact, namely; 
labor is the high point in a series of physiologic processes, and every woman in 
labor is a poteniial emergency major surgical risk. 

The drive to elevate obstetrics to its proper plane will have attained 
one of its objectives when these two postulates are recognized and sound 
judgment is coupled with full preparedness in the care of every woman 
in labor. 

It is obvious that women through the ages have given birth without 
skilled assistance and have recovered in the vast majority of instances with 
little or no 'serious handicap resulting. Neveidheless it is the aim of modern 
obstetrical practice to so conduct defiveries that women shall be spared 
injuries and infection even to the point of invalidism or death, and to so 
guard and protect the larger group of comparatively normal types that they 
shall be restored in structure and function. 

Obstetrics today is slowly but steadily being transferred from the home 
to institutions more or less well adapted for the conduct of every type of 
dehvery. There can be no doubt that the woman in labor is infinitely better 
safeguarded in a well-conducted and suitably maimed hospital than in a 
private home, no matter how much pain has been taken to convert the home 
temporarily into a hospital. It therefore behooves the obstetrical profession 
to press for improvement in several dnections. Maternity institutions 
must be provided in ever-increasing numbers, their capacity enlarged, and 
the persoimel, both doctors and nurses, must be increased and must maintain 
a standard of excellence which will justify the trend from the home to the 
hospital. 

This problem involves the teaching of obstetrics, which in past decades 
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normaUy rises a Httle above the symphysis. From a practical point of view 
the statement may be allowed to stand, as the uterus is no lon<^er to be felt 

Anatomical Changes in the Uterus.-The empty uterus \s noted at 
.cesarean section shows a grayish tint which is quite different from the bluish 
hue of pregnancy. Its surface is somewhat wrinkled, due to the fact that 
the peritoneal covering of the corpus and fundus is attached firmly to the 
organ and does not move as does the peritoneum of the plica uterovesicalis. 
This causes the serosa to follow the irregularities of the contracting muscular 
wall, thus producing an uneven surface. 

The change in weight of the uterus during the puerperal period is con- 
siderable. Immediately after expulsion of its contents it weighs about 



Fig. 448. — Couvelaire. Uterus postpartum. Para IV, dead one hour after delivery, 
^linique Baudelocque, Prof. Pinard. The surface of the uterus is wrinkled by transverse 
torows. AP, Pubic arch; P, bladder; Pd, right round ligament; Rg^ left round hgament; 
la, tubo-ovarian vessels under the right mesosalpinx; Tg^ left tube; Cip, ilcopelvic colon. 

1000 Gm. The weight varies considerably in different women and is influ- 
enced by the size of the uterine contents. According to Couvelaire^ it may 
reach 1500 Gm. At the end of the first week the weight has been reduced 
about one half, at the end of two weeks it is about one third as much as 
iinmediately after delivery, and, at the end of the puerperium, that is, in 
eight weeks, it has been reduced to 40 to 60 Gm. 

It was formerly believed that this enormous reduction in weight and 
bulk was accomplished by the actual destruction of muscle cells. Kolliker-^ 
believed that a portion of the muscularis disappeared. The work of Sanger^- 
showed that the number of muscle cells was not reduced but that the decrease 
hi size of the uterus was brought about by the disappearance of a portion of 
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THE PUERPERIUM 


853 


Changes m the Vagina— The vagina has undergone great distention, and, 
particularly in primiparae, there is often considerable injury. The lesions 
may vary from tiny first degree injuries to extensi\-e lacerations extending 
into the rectum. Tears of the upper vaginal wall may also occur. Sub- 
mucous laceration or solution of continuity of the muscular and fascial 
structures of the pelvic floor may be present, resulting in the later appear- 
ance of a rectocele, although visible injury may not have appeared on the 
surface. Fortunately, vaginal wounds heal rapidly and satisfactorily during 
the puerperium if uninfected and if reasonably skilful repair has been done. 

Immediately after labor, because of the great distention, and also as a 
result of the marked succulence and turgescence of the vaginal walls, the 
vagina is a relaxed and capacious tube. The stretched structures begin in a 
few days to recover their normal tonus and the marked hyperemia of the 
vaginal wall lessens, but it requires a considerable period, from six to eight 
weeks, for the walls to recover their elasticity completely and for the 
mucosa to reassume its normal color. After a first labor a complete return 
to the status quo ante partum is almost never attained. Relaxation to a 
greater or less degree of the anterior wall and pelvic floor is almost without 
exception observed. Small tags of mucosa about the introitus, the canm- 
culae imjrtiformes, remain as the remnants of the hymen. The labia minora 
and majora are looser and flabbier and the introitus tends to gape more or 
less. The appearance of the vulva and introitus vary within wide limits 
according to the amount of injury and the character of healing. 

Immediately after delivery a marked relaxation of the abdominal wall 
is present. Especially in thin women is this observed. The skin surface may 
be wrinkled, lying in some cases almost in folds. A diastasis of the recti 
muscles is as a rule present, and in the efforts of vomiting the skin and 
peritoneum, with the thinly stretched fascial structures between them, may 
be observed to push out between the edges of the separated recti. A hand 
placed in the median line will easily distinguish the edges of the muscles. 
The elasticity of the abdominal wall is regained during the puerperal period 
but rarely does the abdominal wall resume completely its progestational state. 
The circumference of the body about the abdomen is 2 to 3 inches greater 
than before and, in some cases, more or less diastasis of the recti muscles 
remains. 

The Lochia. — Immediately after labor, and for the first few days of the 
puerperium, a bloody discharge occurs. The character of the lochia changes 
as the process of healing in the uterus progresses, the rate of alteration in 
appearance varying somewhat in different women. The average cycle is 
appro.ximately as follows; The first two to four days the lochia is bloody, at 
first composed of blood only, possibly containing small clots. This stage of 
the lochial flow is termed lochia rubra or lochia cruenta. If the clots are 
other than quite small or if the amount of blood lost is too great the bleeding 
may be regarded as abnormal. 

After the first three or four days the color changes, becoming paler with 
a tinge of brown. This is due to a lesser amount of blood and to the presence 
of a larger proportion of serous discharge. The brownish tint is caused by 
chemical alteration of the lessened quantity of blood as it comes in contact 
with the vaginal secretion. This stage is known as lochia serosa or lochia 
^<3.nguinolenta. 
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of the vaginal secretion, the coccal forms predominating during the puer- 
perium instead of the bacilli which are more numerous prior to parturition. 

The disappearance of bacteria from the uterus begins within two or three 
weeks after dehvery. The normal sterility of the uterine cavity is then grad- 
ually reestablished. The return of the vaginal bacterial flora to normal 
requires a longer time. 

MANAGEMENT OF THE PUERPERIUM 

Immediately after completion of delivery, and after any necessary repara- 
tive procedure has been finished, the patient is prepared for bed. The 
vulva and surrounding area are cleansed. A sterile vulvar pad is placed 
over the introitus and kept in place by a T binder. The patient should be 
transported to her bed as soon as it is evident that danger of blood loss or 
other obstetrical complication does not requhe a longer stay in the delivery 
room. A blanket-warmer is a desirable part of the equipment of a delivery 
floor in order that recently delivered women may be covered with warm blank- 
ets during the journey tlrrough hospital corridors, thus minimizing the loss 
of body heat. 

About one third of parturient women, soon after the completion of the 
third stage, experience a chill which may be more or less severe. It has no 
serious significance and disappears in a few minutes, usually five to ten. 
Many explanations have been offered as its cause. Bumni'* inclines to the 
behef that it is due to the presence of substances in the blood stream resulting 
from a regressive metabolism caused by the great muscular activity of labor. 

After the patient has been put to bed the uterus should be observed for 
possible relaxation and bleeding. A hand placed upon it will determine 
whether it is firmly contracted or in a soft and relaxed state. If a tendency 
to softening is noted the uterus may be stimulated to contract by massage. 
If the uterus is well contracted no forceful manipulations should be carried 
out as massage of the uterus causes discomfort or even pain and the chief 
need of the puerpera at this time is rest. The patient should be left in quiet 
and allowed to sleep if possible. Many women will be able to sleep at once 
but others, owing to exhaustion, discomfort or excitement, will find difficulty 
in doing so. Some simple sedative, as sodium amytal, 0.18 to 0.36 Gm. (3-6 
grams), may help, and, if necessary, morphine sulphate, 0.01 Gm. (| grain), 
may be given hypodermically. Particularly after a trying labor rest is essential. 
To this end much visiting should be discouraged. A good practical rule is 
to limit visitors for the first week to the immediate family circle. The 
fatigue which the puerpera may experience from many visitors is not appre- 
ciated by friends and relatives and, apparently, by some physicians. 

The patient may be permitted to lie upon her back or upon either side 
as she may desire. It is not necessary that movement in bed should be 
restricted. 

The vulvar pad should be changed whenever it becomes filled with blood. 
The number of pads may seiwe as a rough index of the amount of lochial 
flow. The pad serves to absorb the flow and to limit contamination from 
without. Every four hours, and after evacuation of the bowels and urina- 
tion, a low pressure external irrigation or “pitcher douche” is given. The 
patient is placed upon a bed pan and a solution of weak antiseptic is per- 
mitted to flow over the vulva. A weak cresol or bichloride of mercuiy solu- 
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factoril}’- explained before any hypothesis becomes acceptable. Why docs 
tliis disease occur in the later months of pregnancy in the human race only? 
IVTiy do two thirds of the cases occur in primiparas, and why may it occur in 
cases of hydatidiform mole without the presence of a fetus? Whj' should it 
occur more frequently when the uterus is overdistended by hydraimiios or 
multiple pregnancy? Why does it occur more rarely in the tropics than in 
more temperate climates? Why does adequate prenatal care so markeiUy 
reduce the incidence of eclampsia? What is the toxic substance which causes 
one pregnant woman to have eclampsia, but not another woman under the 
same external conditions; what is the to.xic substance which causes the same 
woman to have eclampsia in one pregnancy and not in a subsequent preg- 
nancy? Added proof would be obtained if a toxic substance should be dis- 
covered, which could produce generalized sj-stemic arteriolar injury, including 
typical hepatic and renal lesions in a majority" of cases. Some of the hy- 
potheses of etiology wliich will now be considered are listed under the fol- 
lowing headings: 

Bacterial causes. 

Maternal causes; 

Dietar3\ 

Intestinal. 

IMammary. 

i\Ietabolic changes. 

Endocrine disturbances. 

Fetal causes: 

Biologic reactions. 

Entrance of fetal elements or fetal metabolic products into maternal 
circulation. 

Placental causes. 

Physiologic-chemical causes. 

In 18-13, Lever expressed his thought that eclampsia is due to uremia. 
This idea was accepted for many years but has few advocates at the pre.sent 
time. Standeri-i summarized the opinions of Yolhard, Paramore, and others 
on the renal origin of eclampsia. Yolhard regarded eclampsia as a form of 
acute uremia. Paramore held that the convulsions are preceded by renal 
dysfunction and that diminished output of urine is a constant finding in the 
preeclamptic state; however, he felt that eclampsia must depend on some 
other factor than inefficient kidneys. FitzGibbon e.\])ressed the belief that 
the cause of preeclamptic to.xemia or eclampsia is failure of the organs of 
elimination to take care of the extra demands incident to pregnancy; Casa- 
manda, how'ever, found no association between eclamp-ia and kidney toxemias. 

Talbot, Lavake, and others have restated the hypothesis that the.se forms 
of to.xemia are of infectious origin. Browne suggested that preeclamptic 
toxemia is due to absorption of infected placental infarcts. DeLee called 
attention to the frequent a.ssociation of infections of the urinarj" tract and 
late toxcmiiis of pregnancy. Bugbee gave us his feeling tiiat the evidence 
that urinary infection causes eclampsia has no clear proof, and Theobald 
observed the almost complete absence of toxemia of pregnancy in .Siam, where 
dental anti urinarv infections are prevalent. 

The theory' that dietarj' disturbances play a large part in the production 
of preeclamptic to.xemia received added support with the reduction of the 
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in these women appear to be largely composed of fat with a relatively small 
amount of glandular tissue. In general, women with well-developed firm 
breasts of moderate size, in which the glandular structure is palpable, are 
prone to nurse well. Small, slender women generally nurse better than 
obese women. The amount of milk may be said to average from 600 to 800 
cc. per day from a woman of normal milk-producing ability with an actively 
nursing infant. The amount varies with the requirements of the infant. An 
actively nursing babe is the best stimulant for milk production. Women who 
serve as wet nurses in institutions sometimes produce great quantities of 
milk, as much as 2500 to 2800 cc. per day being recorded (Budin^), 

Various drugs and proprietary liquids have been recommended or adver- 
tised as “galactogogues” or stimulants to milk production. They are of no 
value. The mother's digestive processes should be allowed to devote them- 
selves wholly to the assimilation of necessary food and water and should not 
be disturbed by futile medication. 

For a complete consideration of the details of breast feeding and of the 
chemistry of the milk and colostrum the reader is referred to Pfaundler.™ 

The pucrpera should be briefly instructed in simple language as to the 
physiology of lactation and warned against the silly advice which she is cer- 
tain to receive from older women. She will be told that she must eat large 
amounts and that she must take milk and gruels freely. These statements 
are not true. One may with 'profit consider the course pursued by the suc- 
cessful dairy farmer with his milk-producing cows. Four cardinal points 
appear. First, the animals arc given a plentiful supply of clean water; second, 
they are allowed to cat of their accustomed articles of food as much as will 
satisfy their appetites but are not urged to overeat; third, they are not made 
to work; and fourth, they arc not harassed, frightened, or nervously upset. 
In the best dairy stables attendants are not allowed to abuse the animals 
physically or verbally as experience shows it affects the milk supply. As the 
physiologic process of milk production is quite the same in the human female 
as in the lower animals, it is well to consider the factors which influence milk 
production in the latter. The nursing mother should have an abundant 
amount of water, and a varied diet made up of simple wholesome foods, 
leaving out those articles of diet which are known to disagree. She will nurse 
more successfully if she is not burdened with physical or mental work. Social 
activities, club work and the like should be given up or at least greatly cur- 
tailed. She should be spared all possible worry and nervous excitement. 
In short, the nursing mother, to almost the same degree as the pregnant 
woman, should receive every possible consideration h'om those who are 
charged with her happiness. It must not be forgotten, however, that indi- 
vidual variations in the ability to produce milk are observed and some 
women are far less able to do so than others. The same variation is noted in 
dairy animals. 

The advent of a new pregnancy will alter the milk secretion. The milk 
becomes poorer in quality and the amount diminishes. Nursing should be 
slopped. A woman should not be required to nourish a fetus in utero and a 
child at the breast at the same time. 

The quality of the milk may vary widely in the same woman at different 
times. The milk obtained at the beginning of nursing or expression from a 
full breast will be found to be different from that obtained at the end, the 
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uterus is in normal position, whether the perineum has healed well in case 
any repair has been done, and whether any notable damage to the cervix 
remains. This should be done with the utmost gentleness in order that the 
pelvic structures may be disturbed as little as possible. If infection is present 
examination should be omitted. A simple rectal examination will afford 
sufficient information except as to the cervix and is preferred by some 
obstetricians. 

• • If a retrodisplacement is present the young mother should be asked to 
assume the knee-chest position twice daily for ten minutes each time. It is 
always well to show her how this is done, or have her instructed by a nurse 
who knows what the knee-chest posture is. Otherwise she is almost certain 
to assume a faulty attitude. As an alternative to this, if she cannot take the 
knee-chest position, the “monkey walk” may be suggested. The woman 
walks upon her hands and feet, the knees and elbows being held straight. 
The knee-chest position is of service in the majority of cases and in a fair 
number of instances suffices alone to cause a uterus which is retrodisplaced 



Fig. 455. — ^ICnee-chest position. (DeLee, “Principles of Obstetrics.") 


at the time of discharge from the hospital to be found in anteflexion a month 
f later. Should the uterus be found in the backward position at the time of 
the final examination it should be manually reposited and held in anteposi- 
< tion by a pessary for a period of two months. A week after the pessary is 
■ put in it is wise to reexamine to be certain that it is not causing undue pres- 
; sure anywhere and that it is holding the uterus in proper position. It should 
• be removed at the end of a month for cleansing and to permit inspection of 
‘ the vaginal mucosa for possible damage from pressure, and then replaced for 
another month. In a series of 1000 private cases studied by Danforth and 
Galloway ,3 retrodisplacement was found either during pregnancy or the 
i puerperium in 18 per cent. It is always well to replace a retrodisplaced uterus 
as the backward position causes a passive hyperemia which hinders the 
process of involution. Bleeding during the puerperium is occasionally caused 
. by this condition and a reposition of the uterus may, without further treat- 
ment, be sufficient to control it. 
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A very satisfactory plan is to put the child to the breast every four hours, 
from six in the morning until ten at night. In our own service we have 
found it entirely possible to omit the feeding at 2 a. m., which ordinarily 
would form a part of this schedule, when the child weighs 7 pounds or over. 
This spares the mother the breaking of her rest at that time and allows her 
to sleep uninterruptedly from ten until six. The length of individual nursings 
varies widely. Some infants obtain a sufficient amount in five to eight min- 
utes while others must nurse much longer. As a rule nursings may be 
restricted to twenty minutes. The details of infant feeding belong in the 
domain of pediatrics and will not be considered here. 

Small cracks or fissures may develop upon the nipples and cause the 
mother considerable discomfort and in some cases much pain in nursing. 
They are a source of danger as well as they provide an avenue for the entrance 
of bactei'ia and thus may be the starting point of infection. The best treat- 
ment for such fissures is the application by means of a tightly wound appli- 
cator of an antiseptic. This serves merely to kill or to hinder the develop- 
ment of such organisms as may be present in the fissure and so may be looked 
upon as a preventive rather than as a curative measure. The various pastes 
and ointments which are recommended for cracked nipples are of little value 
and are not advocated. The cracks heal in spite of rather than because of 
them. The fissures will heal rapidly with rest, and could nursing be given 
up, would soon disappear. In some cases a glass and rubber nipple shield 
may be used through which the child may nurse. This will serve in only a 
few cases but where it can be used it is of considerable value. Nursing 
may be given up for a day or more from the affected breast and the breast 
emptied by means of one of the power-driven devices such as the electric 
breast pump of Abt. The milk so obtained may be given to the infant. 

Inverted or depressed nipples are difficult to deal with. One may attempt 
to draw them out during pregnancy but such efforts often meet with no more 
than a partial success. During the puerperium gentle attempts to draw 
out the nipple with the fingers may be made, these being too often no more 
effective than during pregnancy. A vigorously nursing child or the use of 
the electric breast pump may help, but if improvement does not rapidly 
follow it is best as a rule to discontinue attempts at nursing and begin arti- 
ficial feeding. 

Some support is often needed and a brassiere of the uplift type may be 
used. Care should be taken to use no sort of breast support which will cause 
the functioning breasts to be crowded against the chest wall. 

Should it be necessary to cease breast feeding it is quite needless to make 
use of any of the series of measures which have been employed to stop the 
flow of milk. Drastic hydragogue cathartics cause the woman needless dis- 
comfort and exercise little if any influence upon milk secretion. The appli- 
cation of belladonna ointment or similar applications is of no value. Tightly 
bandaging the breasts does not hasten the cessation of lactation and very tight 
bandages are uncomfortable. A support for the heavy engorged breasts 
uiay give some comfort. It is best not to pump the breasts at this time as 
emptying them tends to stimulate further milk production. Only when dis- 
comfort is very great may a little relief be given by pumping. It is better 
that it should not be done at all. Ice-bags may be applied if the discomfort 
is considerable. Some women prefer heat, and as neither heat nor cold 
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tion alone will cause fever. The appearance of fever beyond the limits set 
in the standard given above must be regarded as probably due to infection 
in the pelvis. If infection in the reproductive tract is excluded the cause 
must be sought elsewhere. Urinary infection, infection of the breasts, and 
diseases of the respiratory tract are frequent sources of fever. 

The Pulse, — The emptying of the uterus allows the heart to return to its 
normal location. This causes the area of precordial dulness to become nar- 
rower than it was during pregnancy and the apex beat moves somewhat 
inward and downward. The elimination of the uteroplacental circulation 
lessens considerably the work of the heart. 

Murmurs are not infrequent during the puerperium and the frequency 
of these and their intensity seems to have a relationship to the amount of 
blood loss. 

It has long been assumed that bradycardia is normal during the puer- 
perium. This idea was suggested by Blot^ and has been repeated and com- 
mented upon in a large number of publications. It is true that in a normal 
puerpera the pulse is somewhat slower than at other times but a marked 
degree of bradycardia is not the rule. In a few cases slowing of the pulse 
to 40 or 50 beats per minute may be noted but a rate of 68 to 80 is more com- 
mon. Labhardt,-"* in 5000 puerperal women, found a rate of less than 60 
in only 2 cases and regards a very slow pulse as a rare exception. 

It is probable that rest and the recumbent position of the puerperium, 
the lessened burden of the heart, the diminished food intake and the quiet 
of the lying-in chamber cause the slowing of the pulse rate. 

The most definite characteristic of the pulse during the puerperium is its 
lability. The rate in any case varies with the amount of blood loss sustained 
during labor, being rapid and small if severe bleeding has taken place. If the 
amount of blood loss is normal, the pulse rate is still easily altered, even the 
arrival of visitors affecting it in some women. It is as a rule immediately 
affected by fever and a rising pulse rate warns of the possibility of in- 
fection. 

The Skin. — ^During the first day, and to a lesser degree during the early 
days of the puerperium, profuse sweating may occur, in some cases suffi- 
ciently profuse to necessitate a change of linen. In a few cases the profuse 
perspiration may persist for a longer time, but as a rule it ceases in a few days. 
The perspiration is favored by the blood loss of the labor with it consequently 
increased fluid intake and by the warm covering which the puerperal woman 
as a rule receives. In addition to these factors it has been suggested that 
certain toxic bodies in the circulation, products of labor and the beginning 
of involution, play a part in the causation of sweating. 

Charles IVhite,^^ in 1773, insisted that the profuse sweating of puerperal 
women was increased by the custom at that time of covering them heavily 
with blankets even in mild weather and by the prohibition of ventilation, 
and maintained that they would be benefited by more air, less covering and 
a consequent lessening of fluid loss through the skin. 

The increased capillary growth on the lower abdomen and over the pubes 
recedes spontaneously as recovery from pregnancy and labor proceeds. 
The pigmentation of the skin characteristic of pregnancy also lessens greatly 
but may not wholly disappear. The linea nigra upon the abdomen becomes 
much paler or disappears and any pigmentation which may have been present 
VOL. I — 55 
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tive procedure which may have been done, and upon the degi-ee of dispro- 
portion. Swelling of the vesical and urethral mucosa may offer mechanical 
obstruction to the outflow of urine and the loose abdominal wall of the early 
puerperium renders it more difficult for the patient voluntarily to make 
expulsive efforts. Some women cannot empty the bladder in the recumbent 
position at any time. 

If the retention is unrecognized and uncared for it is quite possible for 
the bladder to fill up to its capacity and then to overflow. The woman may 
void spontaneously and yet the catheter, as occurred in a case seen by the 
author, may evacuate over a hter of urine. 

It is important, during the early days of the puerperium, to avoid over- 
distention of the bladder. If this is permitted to take place, the musculature 
of the bladder is stretched and loses for the time being its tonus vdth a con- 
sequent inability to void spontaneously. The bladder must be emptied by 
catheterization at regular intervals until it regains its normal ability to 
empty itself. 

In many cases the bladder will be partially emptied, a certain amount of 
residual urine remaining. The presence of residual m’ine carries with it a 
risk to the woman as cystitis is far more likely in the presence of residual 
urine. 

A definite course should be followed in order to avoid either overfilling 
of the bladder or the retention of residual m-ine. It should be borne in mind 
that the bladder during the puerperium may be greatly distended without 
causing pain and the evidence of pain should not be awaited. Inspection 
and palpation of the lower abdomen will reveal a fluctuant tumor just over 
the symphysis if the bladder is distended. 

The plan \vhich for some years has been successful in the author’s hands 
is as follow's; 

Twelve hours after delivery, if the patient has not voided and if prior to 
that time the bladder has not distended to a point which can be recognized, 
the bladder is emptied by catheter. After that time the bladder is evacuated 
by catheter every eight hours until spontaneous urination begins. When 
spontaneous urination occurs, a test catheterization is done, that is, immedi- 
ately after voiding the catheter is passed in order to ascertain w'hether the 
bladder has completely emptied itself. If the residual urine obtained by 
catheterization is less than 30 cc. it is assumed that the bladder function has 
been restored sufficiently nearly to normal and the use of the catheter is 
discontinued. A large amount of residual urine requires further use of the 
catheter. 

This plan has notably decreased the incidence of postpartum cystitis. 
The retention of urine in the bladder which cannot empty itself is the most 
potent cause of bladder infection during the puerperium and the careful use 
of the catheter increases rather than decreases the safety of the woman. 
Urine is a putrescible fluid and provides a means of growth to the organisms 
which are present in the bladders of many apparently normal women. 

The author,* in 1916, investigated bacteriologically the urine of 50 norrnal 
pregnant women at term. Urine was obtained by catheter under sterile 
precautions and received in a series of three sterile test tubes. Cultures 
were made from the urine in the third tube. Of these 50 cultures 32 showed / 
3- pure growth of staphylococcus, in 2 cases a pure culture of colon bacillus was 
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pears after delivery, at least so far as its clinical evidences are concerned, the 
changes in the urinary tract which may have been caused by it may remain. 
Corbus and the author^ have shown that marked degrees of hydro-ureter 
and hydronephrosis may persist after the termination of pregnancy. These 
may require urological attention in order that the ureter and kidney may be 
restored as nearly as possible to normal. 

If the pyelitis which has been present during pregnancy recurs during the 
puerperium, there may be merely a brief rise of temperature which quickly 
subsides. Should the pyehtis persist, renal lavage is of great value. It is 



A B 

Fig. 456. — A, Hydro-ureter and hydroneplirosis. Obstruction at ostium, four months 
postpartum. B, Same case twelve months postpartum showing effect of treatment. 
(Corbus and Danforth.) 

probable that the usefulness of this procedure is due in large measure to the 
reestablishment of urinary drainage and only secondarily to the effect of any 
antiseptic which may be introduced. 

Infections of the upper urinary tract tend to spontaneous recovery after 
delivery. Duncan and Seng“ and Hofbauer™ have shown that obstruction 
to urinary flow during pregnancy occurs at the vesical end of the ureter. 
The obstruction was ascribed by Duncan and Seng*^ to compression of the 
ureter due to the greatly increased vascularization of the lower uterine 
segment and parametrium and by Hofbauer"® to the muscular hypertrophy of 
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Th© Body W^oight. A marksd docreasG of body weight takes place dur- 
ing delivery and the puerperium. The weight of the child, placenta and am- 
niotic fluid, together with the great decrease in the weight of the uterus, in 
themselves cause a considerable diminution of weight. These factors alone 
cause a loss of 6 to 6.5 Kg. To this should be added the weight lost through 
the disappearance of edema, particularly of the lower extremities, by the 
profuse excretion of fluid through the skin and the kidneys, and the lochia 
and milk. Heil'® estimates this further loss at 2000 Gm. The loss in weight 
during the early part of the puerperium is usually soon replaced and many 
women tend to gain rapidly later. This is especially due to the taldng of 
more food than is needed, because the mother believes that large amounts of 
food are necessary to promote a good secretion of millc. This later gain is 
unnecessary and may be avoided by moderation in diet. 

The Reappearance of Menstruation after Labor and the Puerperium. — 
The time of the reappearance of menstruation has been carefully studied by 
Ehrenfest'- who analyzed the histories of 309 labors in 209 women. In 257 
of these, all of them women who were normally lactating, menstruation ap- 
peared in 132 (51.3 per cent) within twelve weeks after labor. In 130 primip- 
arae included in this group menstruation reappeared within twelve weeks in 
52.3 per cent. Of this group of 256 women, 209 (81 .3 per cent) menstruated 
before the child had been weaned, that is, in only 18.7 per cent did the amenor- 
rhea persist through the entire period of lactation. In 199 of these cases 
nursing continued four months or longer. In 85.9 per cent of these men- 
struation appeared before the completion of lactation and 14.1 per cent 
remained amenorrheic throughout the entire period of lactation. 

Ehrenfest’s'- conclusions are as follows: 

1. In over 50 per cent of all lactating women menstruation reappears 
ndthin twelve weelcs after delivery. 

2. In over 80 per cent of all lactations the first menstruation appears 
before the cessation of lactation. 

3. In primiparous women the percentage of those who begin to men- 
struate before the child is weaned is still larger. 

Sundin^® and Essen-Moeller’^ find respectively that in 37 and 38 per 
cent of lactating women menstruation returns Avithin eight weeks. 

That the reappearance of menstruation is normal and persistent amenor- 
rhea rather the exception seems to be established by the work of a number of 
observei-s. Among these are Czerny and Keller,’' Ponsoye,”’ and Heil.'^ 
EhrenfesP' gives the complete literature. 

The belief Avhich is widely held by the nonmedical public that amenor- 
rhea during lactation protects against pregnancy is not justified by facts. 
Ovulation may occur during amenorrhea and it is possible for pregnancy to 
take place. It is probable that under the conditions present during the 
puerperium and the period of time immediately folloAving it, that the uterus 
is unable to respond by a menstrual flow to the stimulus of a freshly formed 
corpus luteum. It may happen, however, as EhrenfesP" suggests, that with 
the formation of the corpus luteum the endometrium changes into the pre- 
menstrual cycle which is apparently essential for the nidation of an ovum. 
As ovulation is less likely to occur during lactation, pregnancy is coi’respond- 
^^gly less frequent but its possibility must be I'ecognized. 
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2. Asplujxia.~li gaseous exchange through the placenta is interrupted 
or decreased^ as may happen under certain circumstances when air cannot 
find its way into the lungs, respiratory efforts are in vain and a condition of 
suffocation results which is called “asphyxia.” The u-ritability of the res- 
piratory center becomes less acute, and when the child is born respiratory 
ability is much decreased. The severity of the asphyxia depends largely 
upon the degree to which the h-ritability of the center has been reduced. 
The milder forms go under the name of asphyxia liuidum. It is characterized 
clinically by cyanosis, absence of respiratory movements, or their occurrence 
at long intervals, strong but slow heart beats; muscle tone and reflex irrit- 
ability are retained and the palatal reflex is present. The more severe cases 
are called asphyxia pallidum. Here there is marked pallor, but the lips are 
blue, respiratory efforts, if present, are comnilsive, the pulse is weak and 
rapid, muscle tone and reflex h-ritability are lost and the extremities are 
flaccid. 

Apnm . — ^ViTien birth has occurred without there having been^ any pre- 
vious interference with placental circulation, as in some cesarean sections, 
for e.xample, there will be an appreciable period of apnea. This is because 
normal gaseous exchange has not been interrupted previous to the delivery 
of the child and the concentration of carbon dioxide in the blood is not suffi- 
cient to stimulate the respiratory center hnmediately. 

II. Circulatory Organs. — The changes that take place in the circulation of 
the blood after the placental flow ceases and the lungs take over the function 
of gaseous exchange are probably not as abrupt as we were formerly taught 
to believe. The excellent investigations of Patten as recorded by him in 
Chapter XXVII of this text give a new conception of this subject. The 
inflation of the lungs and the increased capacity of the thorax produced by 
respiration favor an increased flow of blood through the capillary bed of the 
lesser circuit. There continues to be a gradual and progressive increase in 
the volume of the pulmonary circulation, and as a consequence less blood is 
forced through the foramen ovale and its functional orifice becomes smaller. 
Final closure of the foramen ovale does not occur for several weeks or months. 
The gradual obliteration of the ductus arteriosus becomes complete at an 
average age of eight weeks but may be delayed in certain cases to eight or 
ten months. When the ductus arteriosus is closed all blood from the right 
ventricle must traverse the pulmonai-y circuit and be returned to the left 
auricle. Before birth the walls of the right and left ventricles are of about 
equal thickness, the right being slightly thicker. The increased amount of 
work required of the left ventricle after birth causes its musculature to 
increase more I’apidly until by the seventh year it is at least twice as 
thick. 

III. Temperature Regulating Mechanism. — Body temperature is not as 
stable during the newborn period as it is in later infancy. Following deliveiy 
there is usually an initial drop in temperature of from 1 to 2 F., which under 
favorable conditions returns to normal in a few hours. This theimolability 
is due to several factors. First, the vegetative nervous system is still quite 
immature and consequently the vasomotor mechanism is inadequately func- 
tioning; second, the heat-regulating center in the medulla is likewise still 
inefficient; and third, the body surface from which heat is radiated is dispro- 
portionately large in comparison to the body weight, i. the mass of t e 



THE NEWBORN CHILD 


877 


is in the body a superfluous quantity of blood pigment derivatives from which 
bilu-ubin will be made. The liver at this stage of maturity is not able to handle 
all the bilirubin, hence some remains in the blood unchanged by the action 
of the hver cells. But the liver secretes an abundance of bile that is espe- 
cially rich in pigment, and a part of this pigment is resorbed through the ab- 
normally permeable intestinal mucosa and finds its way back into the blood 
stream. There seems to be great individual variation in the functional ca- 
pacity of the liver. The skin capillaries also vary gx’eatly in their permeability, 
and this may account for the fact that the intensity of the icterus does not 
run parallel to the degree of bilirubinemia, and it may also explain the in- 
tense and prolonged icterus seen in premature infants, since it is a known fact 
that increased capillary permeability is characteristic of them. 

V. Digestive Organs— The sucking mechanism is well developed at 
birth and unless there is some anatomic defect of the mouth, or weakness of 
the muscles, all full term and many premature infants are capable of sucking 
with sufficient strength to obtain milk. For full information regarding the 
chemistiy of the digestive tract the reader is referred to text-books on pedi- 
atrics. In brief, it is sufficient to say that the digestive functions are intact 
at birth. The intestinal mucosa of newborn infants is more permeable to 
certain substances than in later infancy. Grulee and Bonar- have demon- 
strated that when certain proteins are fed the blood serum gives specifie 
reactions for these proteins; this does not occur in older infants. In the first 
two or thi’ee days of life the infant’s stools are a greenish-black viscid and 
odorless substance — the meconium, which has been accumulating in the in- 
testines from the fourth fetal month on. For the next two or three days the 
stools are more fluid in consistency, contain flocculent curds, and mucus, and 
have a yellowish-green color. These transition stools are often passed at 
quite frequent intervals and one speaks of “transitional catarrh” or trans- 
itional diarrhea. This condition requires no treatment. When left alone the 
typical yellow, mealy, breast-milk stools soon make their appearance. 

VI. Urinary Organs. — Urine is present in the bladder of a newborn in- 
fant. How early in fetal life urine is excreted by the Iddneys is not definitely 
known, but it has been found in the bladder of an infant born in the fifth 
fetal month. Active kidney function does not take place until the child is 
separated from the placenta. The urine is at first pale but soon becomes 
darker in color and often, from the second to the fifth day, leaves a yellowish- 
red or “brick dust” deposit on the diaper; this is called infarct urine. The 
deposit consists of epithelial cells and casts which contain uric acid and urates. 
The kidneys of infants dying in the first days of life often show uric acid in- 
farcts in the medullary tissues. The amount and concentration of the urine 
passed are of course largely dependent upon the fluid intake. Usually urine 
will be passed from two to four times in the first twenty-four hours and with 
increasing frequency in subsequent days, but it is not uncommon to see an 
infant that passes no urine in the first twelve to eighteen hours or even longer 
after birth. This need cause no concern, but if after twenty-four hours no 
urination has occurred the possibility of some organic obstruction should be 
considered. Small amounts of albumin are found in a fairly large percentap 
of newborn infants; the amount usually increases from the second to the 
fourth day when it gradually subsides and finally disappears entire y no 
later than the tenth to the twelfth day. Albumin is said by some to be found 
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DISTURBANCES DUE TO DISEASES AND ABNORMALITIES OF 
THE FEMALE GENITALIA 

By Alexander Mackenzie Cajipbell, jM. D. 

Grand Rapids, Mich. 

The supreme biological function of the normal woman is to conceive, 
carry to fetal maturity, and bear a healthy child. That she frequently fails 
in the performance of this function is evidenced by the fact that only about 
one pregnancy in every four is normally consummated. Aside from the 
calamitous frequency of self-induced abortion, criminal abortion, and occa- 
sional therapeutic abortion, pregnancy is prevented, comphcated, and inter- 
rupted by various diseases and disturbances of the female genitalia. For 
the sake of simphcity, a consideration of disturbances due to cUseases of the 
female genitaha, from the standpoint of pregnancy, will be presented imder 
four main classifications : 

1. Malpositions. 

2. Congenital anomalies. 

3. New growths. 

4. Pelvic infections. 

In this classification it is ob^^ous that more than one of the listed condi- 
tions may exist in the pregnant patient at the same time. For example, an 
infected ceiAu.x, a uterine myoma, and a retroverted uterus are not infre- 
quently encountered in the same individual. 

MALPOSITIONS 

The uterus under normal conditions is a movable organ, and the influences 
which maintain it in equilibrium are quite complex. It is difficult to define 
the normal position, but it may be called normal when its body lies parallel 
with the floor on which the female stands erect. The fundus and cervix 
should be in the median line, the latter pomting downward and backward 
toward the coccyx. 

Because of its hammock-like supports, the position of the uterus may 
change easily; many conditions may participate in these changes. Fulne.s3 
of the bladder above and of the rectum below, inflammatory masses or other 
pelvic tumors, parturitional injuries, subinvolution, and numerous other 
pathologic conditions may cause malpositions. 

The displacement may assume either a forward or backward, or lateral 
or upward, or downward direction, or the organ may become axially rotated. 
IMost observers have noted that the normal full-term pregnant uterus Ls 
usually found to the right of the median line and presents a certain degree 
of torsion to the right. 

The normally anteverted position of the nonpregnant uterus is increased 
during the first month of gestation, and as the pregnancy advances the uterus 

loci 
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Marked jjl»P of the shoulder under the 



Reproduction of the probable forced intra-uterine lateral flexion that gave rise 
to the deformity. 
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The infant organism remains for a variable period of time under the 
influence of various ferments, hormones and antibodies taken over from the 
mother during intra-uterine life. Breast engorgement, menstruation and 
immunity against certain contagious diseases in the newborn are examples 
of this peculiarity. The breasts of all full-term infants, both male and 
female, can be felt at birth as fii-m rounded swellings varying in size. By the 
end of the second day, or on the third day, they begin to increase in size and 
show a gradually increasing engorgement for the following five or six days, 
after which the swelling subsides. Milk can be expressed from them from the 
third day on. The whole process corresponds exactly to the phenomenon 
taking place in the mother’s breasts. Some enlargement of the breasts will 
often persist over a period of weeks and in females I have observed it to con- 
tinue throughout the first year and longer. In premature infants the breasts 
are not palpable at birth and they do not become engorged during the new- 
born period. Lack of palpable breasts at birth, and of subsequent engorge- ' 
ment, is in my opinion the most constant sign of prematurity. The only 
treatment necessary for engorged breasts is cleanliness and the avoidance of 
mechanical stimulation from meddlesome manipulations. Mastitis occa- 
sionally develops and when it does suppuration is the rule. It is almost 
always mulateral but may be bilatei’al. Halban has shown that the uterine 
mucosa of newborn girls shows changes similar to premenstrual and menstrual 
changes in women. In a certain number of newborn giils there is slight bleed- 
ing from the vagina on about the sixth day or later, which lasts for a few days. 
It may be enough to stain the diaper and is never profuse. 

Immunity to certain contagious diseases, notably to measles, has long 
been accepted as a pecufiaiity of the newborn. This is a passive immunity 
due to specific antibodies transferred to the fetus through the placental blood; 
this immunity gradually disappears. 

Acute or chronic diseases of the mother, either infectious or metabolic, 
may have an effect upon the development and general health of the newborn. 
The mother’s diet, too, particularly if deficient in certain accessory food 
factors, is known to affect the health and future development of the off- 
spring. 

BIRTH INJURIES 

Injuries to the skin are seldom of any practical importance. Lacerations 
and abrasions, although they sometimes become infected, as a rule heal 
promptly; Such injuries are usually on the face and scalp, since they are 
particularly apt to result from the application of forceps. Areas of pressure 
necrosis in the scalp overlying the parietal bosses may occur as the result of 
prolonged pressure against a bony prominence of the pelvis. They appear 
at birth as swellings, dusky red in color and of boggy consistency, except for 
the center, which is indurated and firm. As the edema subsides there re- 
mains after two or three days a firm dark red swelling measuring from 1 to 2 
cm. in diameter, which gives the appearance of an abscess. In fact, because 
of their comparative rarity they are often mistaken for abscesses and are 
incised. If recognized and left alone a small portion of the scalp overlying 
the central portion becomes gangrenous, separates and sloughs out, leaving a 
small punched-out ulcer with a necrotic base. If kept clean and not meddled 
with, spontaneous healing is complete in from three to four weeks. In mildei 
cases healing may take place without ulceration. 
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posture.3_ In these cases the shoulder has been firmly pressed against the 
nerve as it emerges from the stylomastoid foramen and has injured it in this 
way. One such case was reported by me in which the rounded e.\-cavation in 
the region just below and slightly posterior to the ear caused by the prolonged 
pressure of the shoulder was plainly seen. Facial paralysis is usually not 
serious for it clears up spontaneously in the majority of cases within a few 
days, but may sometimes last several weeks. Occasionally a permanent 
paralysis results. The condition is evident as soon as the child cries; the 
muscles on the affected side remain smooth, and the eye on that side remains 
unclosed; the mouth is distorted, the angle of the mouth on the opposite 
side being drawn over by the action of the unaffected muscles, while on the 
paralyzed side it is immobile. The paralysis is almost always unilateral. 
No treatment is necessary except in rare cases where spontaneous recover}’- 
does not take place -within a few weeks. Facial paralysis may have a central 
origin, but when such is the case there are other evidences of damage to the 
central nervous system. 

Injury to the brachial plexus may result from obstetrical procedures as a 
result of pressure or traction. The paralysis which results is commonly re- 
ferred to as obstetrical paralysis. Manipulative deliveries are much more often 
the cause than are spontaneous deliveries. Since the injiuy usually involves 
the fifth and sixth cervical cords of the plexus, upper arm paralysis (Erb 
type) is most frequentlj" seen. The arm hangs limply with the shoulder sag- 
ging, the upper arm is internally rotated and adducted, while the forearm is 
slightly flexed and pronated. The muscles of the hand are not affected. Much 
less frequently there may be injury to the seventh and eighth cervical cords, 
in which case there is the lower plexus paralysis (Klumpke type). In this the 
hand and finger muscles are affected. Very rarely there is injury to the whole 
plexus leading to complete paralysis of the arm. In general the prognosis is 
favorable. Improvement may become evident even in the first week and 
complete recoveiy by the second or tim’d week is the rule. But there are 
cases in which for several months some paralysis will persist, and in rare in- 
stances the paralj^is may be permanent. The diagnosis is usually not diffi- 
cult. Injuries to the shoulder joint can produce sjauptoms which are quite 
similar. The treatment consists in keeping the arm in a comfortable position 
and avoidance of further injmy from traction on the cords of the plexus, 
such as might occur from the weight of the paralyzed arm if it is not supported 
when the child is handled. VTien recovery is delayed, the arm should be 
fixed in a position of external rotation and abduction obtained by means of 
sand bags or appropriate splints. 

Injuries to the peripheral nerv'es of the lower extremities are e.xtremely 
rare because of the protected position of the lumbar plexus. When paralysis 
in this area does occur it is usually the result of intraspmal hemorrhage or 
damage to the cord itself. 

Injuries to the Bones. — ^The daiicle is more frequently fractured during 
birth than any other bone, but the injury is seldom of any practical significance. 
There is very little displacement of the fragments as a rule, and healing takes 
place -without deformity. Often its e.xistence is not knowm imtU the end of the 
first Week or later, the presence of a swelling due to the callus first calling 
attention to it. However, signs of pain when the infant is handled may lead 
to its discovery early. Bandaging the arm loosely agamst the body with a 
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may be hindered by an overlying caput succedaneum, but when they do not 
occur on the same area the two tumors can easily be differentiated by the 
fact that the caput is not limited by the sutures and has a doughy and not 
an elastic consistency. Furthermore, the caput tends to disappear rapidly 
during the first two days while a cephalhematoma tends to increase gradually 
in size. By the end of the first week a firm ridge can be felt along the border 
of the tumor, which often gives the impression that the bone forming the floor 
of the hematoma is depressed. This ridge or wall is formed by the heaped up 
osteoblastic tissue stimulated into activity by the injury to the periosteum. 
The tumor usually subsides spontaneously within two or three weeks, but 
sometimes it persists much longer and the whole periosteal roof develops into 
a thin bony shell which gradually grows thicker, forming a true osteophyte. 
A rounded bony protuberance may persist for months but finally levels off 
to conform with the outline of the growing skull. Any treatment of ceph- 
alhematomata is meddlesome and contraindicated except in rare instances 
when they become infected. If one suspects that suppuration has occurred 
it is best to aspirate first to confirm the diagnosis, and incise only if the con- 
tents are purulent. 

Intracranial Injuries. — The most important injuries incident to birth are 
those which affect the brain. They are important because of the high per- 
centage of deaths they are I’esponsible for in the newborn, and because of the 
tragic after-effects upon those infants that survive. Undoubtedly some of 
these injuries are avoidable, but I am convinced that obstetricians have often 
had much undeserved blame heaped upon them. 

Etiology . — Many factors are involved in the production of these injuries, 
the most important of which will be briefly outlined. 

1. The Purely Mechanical Forces Brought to Bear in the Pass- 
age OF THE Head Through the Birth Canal. — The effect of these forces 
upon the head wifi, vary, depending upon the resistance it encounters in its 
passage and the amount of molding necessary, and upon the force of the uter- 
ine contractions. As the head is molded to accommodate itself to the shape 
and size of the pelvis the parietal bones overlap each other and may even 
overlap the occipital and frontal bones. This puts strain upon the superior 
longitudinal sinus and upon the tentorium, under which veins emptying into 
the longitudinal sinus may be torn, and tears may occur in the tentorium 
with resultant hemorrhage. The bag of waters prepares the way for the head 
and the time in the course of labor when it ruptures is of great significance in 
regard to the effects of mechanical forces upon the head. 

2. Local Circulatory Disturbances. — Schwartz'* says that the action 
of decreased pressure to the presenting part, the cupping action, which causes 
the caput succedaneum to develop, extends also to the deeper structures, 
even to the brain. The result is passive congestion in the superior longi- 
tudinal sinus extending to the sinus rectus and vena magna galeni and their 
branches. Venous stasis is produced especially in the veins of the circle of 
Willis. Hemorrhages or areas of softening are produced in the areas of the 
brain from which the tributary veins flow. 

3. Disturbances of the General Circulation Occurring During 
Pains. — K condition of “asphyxial stasis” may occur and this stasis makes 
the blood vessels more susceptible to the effects of the mechanical forces. 
In breech deliveries probably the combination of general venous stasis and 
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It has been my practice for quite a few years to give newborn infants a com- 
plemental feeding of a one-third milk mixture plus 3 per cent sugar after the 
fii-st twenty-four houi-s and until breast feeding is adequate. My impression 
is that the following things have been accomplished: Fewer infants have 
transitorj^ fever; they nurse more vigorously at the breasts instead of less 
vigorously, as some authorities still contend, and thus maximum function of 
the breasts is more rapidly attained; the danger of great initial loss of weight 
in case the mother’s breasts arc slow in functioning is much reduced, and the 
number of infants going home from the hospital without having regained their 
birth weight has become much smaller. Whether or not this latter point is 
of any practical importance to the infant it surely is a factor which con- 
tributes to the peace of mind of the mother and thus helps her to recover her 
normal nervous and mental equilibrium. So if no bad effects on the child 
can be proved to be due to early complement al feeding, the advantages 
mentioned seem to me sufficient to recommend it. 

The mother’s breasts usually become engorged by the third day after 
deliveiy and true lactation begins. In some cases active milk production 
begins as early as the second day, and not infrequently is delayed until the 
fourth or fifth day and in rare cases even until the end of the first week. Until 
this time only colostrum or colostrum plus a small amount of milk is obtained 
from the breasts. There is good reason to believe that the colostrum is of 
value to the infant, therefore regular mu-sing at the breasts is started as early 
as six hours after deli\'cry, and is repeated every six hours through the first 
day and after that every four houi-s. After lactation really begins, putting 
the baby to the breasts at regular intervals is necessary for the proper func- 
tioning of the breasts as well as for the purpose of relieving their engorgement. 
Proper stimulation, of the breasts, so essential for their adequate functional 
activity, is best accomplished through the vigorous nursing of the infant at 
regular inteiwals. For the average full-term infant it is sufficient that he be 
put to the breast every four hours. Wfiiile there are undoubtedly individual 
instances \s'here more frccpient nursings are advisable the great majority of 
full-term infants probably do bettor on a four-hour nursing schedule. The 
question now arises, how many mu-sing period.^ should there be in the twenty- 
four houi-s? Aly answer is six. I am well aw'are that in many, probably in 
the majority, of our best hospitals the infants are allowed to nimse at the 
breasts onlj' five times a da}', that is, they are not nursed at 2 a. m. The 
argument in favor of this procedure is tliat to nurse the bab}'’ at this horn- would 
interfere with the mother’s rest, and that she needs this rest more than the 
infant needs the food, and besides, the baby can be given a bottle in the nur- 
sery if necessary. I do not believe this is a valid argument in most instances. 
The discomfort the mother experiences from her painfully engorged and 
unrelieved breasts interferes with her rest much more than does being disturbed 
to nurse her baby. The breast which was emptied at the (5 p. m. nursing has to 
wait until 0 a. m. to be relieved again and the one emptied at 10 p. vi. must 
wait until 10 a. m. And this brings up another argument against this prac- 
fice, i, e,, proper functioning of the breasts is handicapped by these long 
lapses without stimulation. I have seldom had a mother object to nmsing 
the baby at 2 A. m. when these facts were presented to her, and almost \yith- 
out exception she has said that she actually rested better than when permitted 
to omit that feeding. 
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Barrett states that in the presence of ovarian tumors at the onset of 
pregnancy, ive have 2 patients with one pathologic condition, rather than 
one patient with two pathologic conditions; and he makes a plea for greater 
consideration of the child in utero and ad\ises removal of the pathologic 
condition and not the o\mra. In general there can be no disagi-eement among 
obstetricians with this opinion. The tolerance of the pregnant uterus to the 
remo%’al of such tumors, without abortion, is well known; to inhibit uterine 
cramps it is wise to administer narcotics for a few days after the operation. 

When a bem'gn ovarian tumor is known to be present during pregnancy, 
careful prenatal observations should be made, as advised in the care of cases 
with uterine fibroids. 

The majority of the smaller tumors need not be disturbed. 

Mah'gnant tumors of the ovary, while rare, are always serious compli- 
cations of pregnancy and demand radical treatment. 



The author in 1928, had a most unusual case of malignant tumor of the 
ovary in a woman, age twenty-one 3 'ears, who had been married two and 
a half years. She came because of sterility. An e.xamination revealed a 
larf'e hard irremlar tumor which filled the entire pehns and extended upward 
as far as the umbilicus. The uterus was retrocessed and was Ijdng under 
the tumor Operation revealed a solid tumor of the right ovary, the size of 
a child's head. Pathologic e.xamination showed it to be an adenocarcinoma 
(Fi"- 505). This was the largest completely encapsulated, malignant tumor 
of the ovary that the author had ever observed. The patient was given 
contraceptive advice for a year and a half after the operation, at the end 
of which time she became pregnant and gave birth to a hving child. ■Mother 
and child are now' in excellent health. 

Over 200 cases of malignancy of the fallopian tubes have been reported. 
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acholic stools is a different condition, and is usually due to congenital atresia 
of the bile ducts. When intense icterus first makes its appearance in the sec- 
ond or third week, it belongs to a different category, for it is almost always of 
septic origin. 

Hemorrhagic Disease of the Newborn.— There is still another peculiarity 
of the newborn that may overreach physiologic limits and become a large 
factor, if not the chief one, in the etiology of a condition which interferes 
with normal progress in the newborn period. We have reference to the in- 
creased coagulation and bleeding time of the first week of life, and the con- 
dition known as hemorrhagic disease of the newborn. This condition differs 
from hemorrhagic diseases in later life, for then there is either a permanent 
hereditary diathesis, or a disease condition of which hemorrhage is simply 
a symptom, while here we are dealing with a temporary condition peculiar 
to the newborn which, if the child survives, ivill never recur. Hemorrhage 
during the newborn period is favored by peculiarities of the vascular system 
as well as those of the blood, namely, congestion and hyperemia associated 
with birth, asphyxia, and greater permeability of the vessel walls, especially 
in the premature. Why decreased coagulability should be a peculiarity of 
the first days of life has not yet been determined. The general conception is 
that there is a disturbance of balance between the substances concerned in 
coagulation, but the agents which cause this disturbance are unknown. 
Under pathologic conditions, the coagulation time is prolonged in extreme 
cases to one half hour and longer; there are, however, not a few cases in 
which coagulation and bleeding time show no essential variation from 
normal. 

In this disease, hemorrhages may occur in almost any tissue of the body 
— mucous membranes, skin, parenchymatous organs, serous membranes, 
etc. The most common, and from a practical standpoint the most important, 
are hemorrhages of the gastro-intestinal tract, the umbilicus, the mucous 
membranes, the skin, the suprarenals, and the brain and meninges. 

Helena neonatorum is the name used to designate hemorrhage from the 
gastro-intestinal tract. The onset is usually on the second or third day, 
seldom earlier, but may be as late as the fourth day. The first symptom may 
be vomiting of blood, and shortly thereafter, passage of bloody stools, but 
hematemesis may be entirely lacking, and blood in the stools the only S5rmp- 
tom. Masses of clotted blood may be passed in large quantities three to six 
times a day. Under treatment, the stools become less bloody and lighter in 
color, and return to normal appearance in from one to thi’ee days. The actual 
loss of blood is often considerable, and the child becomes quite anemic. In 
the more severe cases and the malignant types where the coagulability of the 
blood has been more seriously affected, the blood in the stools and also in 
the vomitus is fluid blood, and exsanguination may occur rapidly unless ade- 
quate treatment is instituted immediately. Some of these cases die in spite 
of early and intelligent treatment. Bloody stools seen later in. the newborn 
period are usually associated with hemorrhages elsewhere in the body, and 
the infant appears otherwise sick. These are usually cases of sepsis with 
hemorrhagic symptoms. Hemorrhagic symptoms of congenital syphilis 
belong to this group. Blood not originating from the gastro-intestinal 
mucosa is sometimes vomited or passed in the stools. In such cases the blood 
has been swallowed, and may have its origin from nasal hemorrhage or fiom 
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taneously. In many of the benign cases it is probable that recoveiy will 
take place without any treatment, but the spectacular manner in which hem- 
orrhage stops when blood has been injected is sufficient recommendation for 
its use in every case of hemorrhagic disease. In the malignant types, even 
such treatment may not avail, but certainly many lives have been saved 
where the condition seemed hopeless. 

Prematurity. — The clinical behavior of a newborn infant depends in no 
small degree upon the state of maturity to which it has developed at the time 
of its birth. The maturity of the organism, while largely a matter of the dura- 
tion of its intra-uterine life, is influenced as well by other factors which may 
interfere mth the intra-uterine growth of the fetus. From an obstetrical 
viewpoint, therefore, an infant may be born at term, but still exhibit unmis- 
takable evidence of being immature. It is important for the child that its 
immaturity be recognized in order that it receive the land of care it needs. 
The simplest and probably the most practicable plan is to consider, as Yllpo® 
does, that all infants weighing less than 2500 Gm. at birth are immature, and 
treat them accordingly. It is well to keep in mind, however, that some ma- 
ture infants may weigh less than this amount, and that some obviously im- 
mature ones may weigh more. Thus classified, about 10 per cent of all infants 
born alive are immatui’e, and it is worthy of note that from one fifth to one 
third of these are twin infants. The cause of premature birth is unknown 
in the majority of cases. Accidents to the mother and deliberate interrup- 
tion of pregnancy by the physician account for a small percentage. Con- 
trary to a common notion, syphilis is to blame in probably less than 4 per 
cent; even the French statistics give syphilis as a cause in not more than 10 
to 12 per cent. Of the known causes, twin pregnancy is the most common 
one. 

The viortaliiy of premature infants is high; 30 to 60 per cent die within the 
first year. The two , main considerations in this mortality are the state of 
maturity of the infant and the cause of the prematurity. The following in- 
structive figures are taken from Yllpo’s statistics: Of 37 infants mth a birth 
weight of 600 to 1000 Gm., 72.9 per cent died Avithin the first five days, and 
barely 5 per cent lived to be a year old; of 183 weighing 1000 to 1500 Gm., 
31 per cent died within the first five days, and 60.6 per cent were dead by 
the sixth month; of 240 with a birth weight of 1500 to 2000 Gm., 10.8 per 
cent died in the first five days and 34.5 per cent in the first six months; and 
of 208 weighing 2000 to 2500 Gm. at birth, only 4.8 per cent died in the &st 
five days, and at six months the mortality ^vas 23.1 per cent. From this it 
is evident that in giving a prognosis, consideration of the birth weight is 
important, but one is not justified in being altogether pessimistic about the 
chances of even the very small ones, for they sometimes survive and do quite 
well. 

Signs of Prematurity . — In addition to small size there are certain physical 
peculiarities which most prematures exhibit. Of these the most common are: 
very slight deposit of subcutaneous fat; abundant lanugo; lack of cartilaginous 
firmness in the lobes of the ears, so that they lie against the head like soft 
fleshy flaps; in females, prominent labia minoris and clitoris, and in males 
testicles not in the scrotum; fingernails and toenails not reaching to the ends 
of fingers and toes (this is an extremely variable sign) ; and lack of breast en- 
gorgement. Of these the only one that can be considered truly pathogno- 
VOL. 1—57 
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turity, also contributes to the condition. In premature infants secondary 
atelectasis is quite common; inflation following the beginning of respiration is 
usually very complete, but on account of the immaturity of the capillaries 
and the permeability of their walls, the interstitial tissues and the alveoli 
themselves soon become filled wth fluid and large portions of the lungs are 
so edematous as to be functionally inactive. The treatment of these attacks 
of asphyxia is urgent, but must be carried out with the least possible handling, 
and with the greatest conseiwation of body temperatme. Skin stimula- 
tion by immersion in warm water, and sprinkling cold water on the chest 
while the rest of the body is immersed, is probably the best method when 
there is complete apnea. If there are occasional respiratory movements, 
inhalations of oxygen or a mixture of oxygen and carbon dioxide will often give 
good results. Good results have also been reported in cases where no respua- 
tory movements or only very shallow ones are being made by introducing 








Fig. 461. — Incubators for prematiire infants in use at the Presbyterian Hospital of Chicago. 


oxygen into the esophagus or stomach by means of a small catheter, the oxygen 
being quickly absorbed through the mucous membranes. In every newborn 
department, an oxygen tank is essential. 

Care and Feeding . — Whenever possible premature infants should be cared 
for by a special musing personnel. In the general care and feeding of these 
infants, more depends upon the type of nm’sing care they receive than upon 
all the other details of their management combined. Successful management 
depends upon accurate attention to maintenance of body temperature, 
proper meeting of the nutritional requirements, and avoidance of infection. 
With responsible and intelligent nursing, body temperature can be properly 
maintained by the use of hot-water bottles. Many different types of incu- 
bators have been devised for this purpose, and some hospitals are equipped 
with incubator rooms. Most incubators are quite complicated and expen- 
sive, but excellent results can be obtained by usiag simpler devices. The 
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five days when a further increase in the amount given by tube to 1^ ounces 
is made, and in the amount given by dropper to | ounce. Thus by the tenth 
to twelfth day, the baby is getting 12 ounces a day. If the gain in weight is 
not satisfactory, the breast milk may be concentrated by boiling it down to 
three fourths or two thuds its volume, so that without increasing the amount 
of fluid, the total calories can be increased. There are other methods that 
are no doubt equally satisfactory, but this schedule has given good results in 
the author’s hands. Strict asepsis is imperative in the care of premature 
infants. 

CONGENITAL AFFECTIONS AND EXTRA-UTERINE ACQUIRED DISEASES 

No attempt will be made to discuss any but the more important and com- 
mon conditions that would come under this heading. 

The Umbilicus. — "VlTien the skin extends an unusual distance onto the 
umbilical cord, an excessive skin stump is left after the amniotic portion 
sloughs off. This is known as an umbilicus cutis, or skin navel, and is of no 
importance except that it is sometimes mistaken for an umbilical hernia. 



Fig. 463. — ^Umbilicus amnioticus as it appeared on the third day. 

When the amniotic portion of the cord spreads out over the umbilical ring, 
sloughing of the cord leaves a small defect on the skin surface of the abdomen 
which heals over, and this condition is called umbilicus amnioticus. An 
exaggeration of this anomaly results in a hernia into the cord, which rare 
condition is usually fatal unless immediate surgical repair can be done. 

Diseases of the umbilicus constituted a large chapter in the literature 
concerning the newborn before the universal application of aseptic technic, 
but today the clinical course of the healing of the umbilical wound is usually 
quite uneventful. The possibility of infection with pathogenic organisms is, 
however, always present and general sepsis may be the result of such an 
infection. Periarteritis is what usually occurs as a forerunner of general sepsis, 
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medial surfaces of the extremities are not involved to any extent. The con- 
dition is present in a large majority of infants of the Mongolian race, and in 
at least half of those of the negro race; it is also found in the Mexican Indian 
and in other dark-skinned races. ^Vhere there has been an admixture of 
negro or Mongolian blood, these spots may be found on offsprings of the white 
race. However, a few cases have been reported in pure Caucasians. It is 
undoubtedly an atavistic phenomenon. The color is due to special pigment 
cells in the deep layers of tlie corium. The discoloration usually disappears 
by the third or fourth year, but may persist. 

infedious of Ihe 8kin.—l\\ spite of the strictest aseptic technic, 

infections of the skin will occur from time to time among the newborn. 
While usually only isolated ca.ses occur, it not infrequently happens that the 
infection spreads to several infants and an epidemic is threatened. Super- 



Fij;. — Typical congenital .skin defect. 


ficial 'puH infcdioiui of the .skin or pyodermias will be discu.sscd here under one 
heading and no attenqit will be made to distingai.sh between pemphigus 
neonatorum and impetigo contagiosa bullosa. The lesions are vesicles in the 
outer layer of the skin filled with thin pus. They may be found anywhere 
on the body but occur more frequently in the inguinal region, on the fle.xor 
surfaces of the thighs, in the axillary spaces, and in the creases of skin on the 
neck. Often there arc only a few isolatetl lesions but they may be in groups, 
and smaller ones may coalesce to form larger pustules or bullae. The .skin 
immediately surrounding the pustules is usually slightly reddened. Usu- 
ally the course is quite benign and no general .symptoms of infection are 
noted, but in true epidemics there may be an occa.sional case of a malignant 
type with a fatal outcome. The staphylococcus is usually found in cultures 
from the pustules. Infants are sometimes born with a few well-developed 
pustular lesions — congenital pemphigus — the pus from these lesions is usually 
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wound, from the nose; a tendency for an intense and prolonged icterus; a 
tendency for severe gastro-intestinal symptoms to occur; and the peculiar 
temperature reaction so often seen in newborn infections, i. e., an almost 
complete absence of fever in many cases. 

In a chapter of this sort many subjects, such as congenital syphilis, con- 
genital heart defects, and numerous other congenital anomalies and diseases, 
must be omitted because a short discussion would mean little and they are 
more appropriate in a pediatric text-book. In conclusion the author wishes 
to make a plea for the newborn infant, and that plea is that he be given a 
real physical examination sometime during his newborn period and preferably 
during the first day. Even the perfectly normal infant presents many inter- 
esting characteristics and the physician who becomes familiar with normal 
infants will be better able to recognize abnormal conditions when they arise. 
Only by a more thorough knowledge of the newborn on the part of all phys- 
icians who have to do with their care will we be able to reduce a death rate 
which is at present much too high. 
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in a later paper (1929) Kellogg^^ has reported oxygen determinations made 
on blood recovered from both cavae and from both sides of the fetal heart 
which clearly indicate that the left atrium does not receive, by way of the 
foramen ovale, unmixed inferior caval blood freshly returned from the 
placenta. 

Indication that the results of these experiments on animals are applicable 
to the human fetus is given by the work of Patten, Sommerfield, and Paff^- 
(1929) on the functional capacity of the foramen ovale. Their study of the 
interatrial opening in the human fetal heart showed that the apparent capacity 
of the septal orifice is greatly reduced by the manner in which the valvula 
foraminis ovalis is attached to the septum. The foramen ovale itself does 
approximate the size of the inferior caval orifice (Fig. 467). The average of 
measurements made on forty hearts of full-term, stillborn fetuses showed 
the caval orifice as 70.5 sq. mm. and that of the foramen ovale as 66,4 sq. mm. 



Fig. 467. — Interior of the right atrium of the human heart at birth (X 1 J) ; photograph 
of a scale model retouched from direct study of a group of normal specimens. (Patten, 
Sommerfield, and Paff, Anat. Record, vol. ‘44.) 

On casual inspection this creates the illusion that practically the entire 
inferior caval current could pass through the foramen ovale to the left 
atrium. The functionally effective interatrial communication is, however, 
much smaller than the foramen ovale. On the left side of the foramen the 
valvula is bound down so closely to the septum that the outlet into the left 
atrium is greatly restricted. Measured in the same forty hearts the orifice 
between the septum and the valvula (functional orifice, Fig. 468) averaged 
but 30.1 sq. mm. Put in more easily remembered terms the effective interatrial 
passage in the heart of a term fetus is a scant half the size of the foramen 
ovale and little more than 40 per cent of the size of the inferior caval orifice. 
Even making the forced assumption of a rate of caval inflow sufficiently 
strong to form a definite current directed at the foramen ovale, this current 
could not possibly pass through a crooked passage less than half the size 
of the caval inlet. Eddying back of more than half the inferior caval stream 
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Fig. 469.— General plan of the fetal circulation. For structural details at the foramen 
ovale see Figs. 467 and 468; for dimensions of the fetal heart see Fig. 470; for estmated 
relative volumes of main paths of flow see Fig. 471. (From Patten, ‘Embryology or Pig, 
published by P. Blakiston^s Son & Co.) 

lungs, ready at the instant of birth to receive a suddenly rerouted current 
of blood carried to the lungs for oxygenation. While there are not as yet 
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right-left balance of cardiac load during fetal life. It does, however, radically 
lessen, if indeed it does not eliminate entirely, the abrupt increase in pul- 
monary circulation which it was necessary, on the old basis, to postulate 
at the moment of birth. Most significant from the standpoint of postnatal 
changes is the additional fact that the pulmonary arteries are about the size 
of the umbihcal arteries and the total cross-sectional area of the pulmonary 
veins about the same as that of the umbilical vein. The placental circuit 
adequately takes care not only of oxygenation, but also of food intake and 



Fig. 471. — Schematic diagram showing the relative volumes of the main circulatory 
routes as estimated from vessel measurements. Since all the returning blood must enter 
the right atrium the right atrial intake is taken as 100 per cent in this empirical approxi- 
mation. 

waste elimination. If, therefore, the pulmonary vessels are carrying a circu- 
lation in any way consonant with their si^e there is enough blood already 
going to the lungs before birth to care for oxygenation as soon as the lungs 
are ventilated. 

Figures 469-471 summarize graphically the points discussed above and 
indicate the revisions in the current interpretation of the fetal circulation 
that are entailed. There is mixing of the blood in the right atrium instead 
of crossed ^^pure^^ currents. The restricted functional orifice of the foramen 
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If these figures iirc functionally significant, the ratio of blood received 
by the two ventricles should equal both the ratio of right to left ventricular 
weight and the ratio of pulmonary to aortic outlet. Substituting the figures 
obtained from actual heart measurements: 


And : 


79 

GO 

70 

09 


should equal 


should equal 


8 


So 

29 


Correlation computes at 0.98 


Correlation computes at 0.94 


These methods of comparison are of course crude from the mathematical 
standpoint and quantitatively the results .should be regarded as tentative. 
When pressure measurements and (low determinations can be added to the 
available evidence more critical mathematical methods must be applied to 
the problem. Pending this time, the existence of a roughl}' 8-to-7 relation 
between (1) right and left ventricular intakes as estimated empiricall}’’ from 
the measurements of vascular orifices, (2) right and left ventricular weights, 
(3) right and left ventricular capacities and (4) pulmonarj' and aortic outlets 
may be regarded as indicative of the nature of the right-left functional 
balance in the fetal heart. 

Bec.au.~e the .Sabatier idea of cro.-;scd blood currents in the fetal right 
atrium has been so long inirenchcHl, the conception that there is mixing of 
the blood in the right atrium will probably arouse more automatic objection 
than either the idea of a prenatal pulmonary circuit of considerable volume, 
or the conception of the right-sided preponderance of the fetal heart. Such 
a mixing of the blood may .‘^eem inefficient compared with conditions in the 
atlult, but this is a t)ne-sided comparison. The fetus is an organism in transi- 
tion. Starting with a simple ancestral plan of structure and living an aquatic 
life, it attains its full heritage but slowly. It must be viewed as much in 
the light of the primitive conditions from which it is emerging as in com- 
parison with the tiefinitive conditions towartl which it is progres.sing. Below 
the bird-mammal level, circulatory mechanisms with partiallj* divided and 
undivided hearts and correspondingly unseparated blood streams meet all 
the needs of metabolism and growth. Maintenance of food, oxj'gen, and 
waste products at an average level which successfully supports life does 
not depend on ••pure currents,” although such .‘-eparated currents undoubtedly 
make for higher efficiency in the rate of interchange of materials. From a 
comparative viewpoint, the fact that the mammalian fetus is supported 
b}* a mixed systemic circulation seems but natural. ^Moreover, if the funda- 
mental competence of such a circulation is emiihasized rather than the respects 
in which it falls short of the jterfected adult mechanism, we are not forced 
to postulate a series of abrupt and profound changes in the circulation at 
the time of birth, nor are we continually puzzled by the ‘•seemingly impossible 
size” of septal clefects such as are not infrequently carried without serious 
handicap into maturity and even old age. 


THE POSTNATAL CHANGES IN CIRCULATION 
The changes occurring in the circulation following birth must be re- 
evaluated in the light of this new conception of the fetal circulation. Accord- 
ing to the traditional interpretation, tying the cord reduced the volume of 

VOL. I — .58 
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ovalis by carrying out, simultaneously, intravenous infusion into a tributary 
of the superior cava and venesection in the territory drained by the inferior 
cava. 

As to the ductus arteriosus being abruptly occluded by traction on it 
incident to the first inspnation, a httle dissection and some e.xperimental 
manipulation of that tough-walled vessel will make one exceedingly skeptical. 
Furthermore, in case after case of congenital aortic stenosis the ductus 
arteriosus remains open, pouring a supplementary stream into the deficient 
aortic cui’rent. Conversely, in cases of true congenital pulmonary stenosis 
the ductus quite commonly remains open with blood from the aorta going 
through it to the lungs in reverse of the normal direction of fetal flow. If 
in such experiments, obligingly performed for us by nature, complete inflation 
of the lungs fails, over a period of months or even years, to effect the closm’e 
of a ductus arteriosus which is carrrying merely a supplementary blood 
current from a more or less crippled heart, how can we look to such a mechan- 
ism to close off abruptly, at the moment of birth, a blood stream equal in 
power and volume to that of the isthmic part of the fetal aortic arch? (See 
Fig. 472.) 

The idea that the pulmonary flow is negfigible before bu’th and rises 
abruptly to full power mth the beginning of respiration is, as far as a diligent 
search of the hterature reveals, pure dogma. As was stated above, no direct 
observations have been made on the volume of the pulmonary flow before 
birth, but the circumstantial evidence, fii’st of the size of the vessels and second 
of the right-left unbalance that would exist in the fetal cumulation if these 
vessels were not operating at capacity, strongly indicates that the pulmonary 
cu'cuit before birth is a dynamic factor winch cannot be ignored. But, 
although the pulmonaiy vessels are equivalent in size to the umbilical 
vessels, the total cross-sectional area of the pulmonary veins at the time of 
birth is approximately only one third of the total cross-sectional area of the 
veins entering the right atrium (Fig. 470). It entails an incredible series 
of assumptions to juggle pressmms and rate of flow in such a manner as 
instantaneously to balance the output of one group of veins against the 
output of another group having three times their bore. Yet precisely such 
assumptions are demanded by the theory that an immediate closm’e of the 
valvula foraminis ovahs is brought about by prompt equalization of left 
and right atrial pressures. 

The existence of doubt concerning, or positive evidence against, each 
separate event in the chain of happenings invoked to throw the switches 
for an immediate and radical rerouting of blood at the time of birth should 
give us pause. Is not the very existence of such abrupt changes as unsup- 
ported as the elaborate series of occurrences supposed to e.xplain them? 
Let us look without preconceived prejudice at the possibility that the changes 
in the circulation following birth are accomphshed gradually and ivithout 
abrupt rerouting of major blood currents. 

The fact that, even though it is much greater in volume than has hitherto 
been recognized, the pulmonary cu’cuit at birth is relatively stiU considerably 
smaller than it is in an adult, does not seem to offer any great difficulty. 
In the fii’st place, it is of the same order of magnitude as the placental circuit, 
which has been caring for not only gaseous interchange but also food intake 
and waste elimination. In the second place, the liigh red cell count and the 
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must depend upon the progressive increase of pulmonary return to the left 
atrium. All these conditions suggest that the readjustment of the circulation 
spreads over a period of at least a month folloAving birth. 

Because the most strildng differences between fetal and adult circulations 
center about the ductus arteriosus and the foramen ovale their postnatal 



C 

Fig. 473. — Histologic changes involved in the closure of the ductus arteriosus. A, 
From an infant twenty-one days after birth. Note the padlike thickenings of the intima, 
B, Infant thirty days after birth. The more open condition of the lumen as compared 
with A is probably an accident of preparation. Note that the potential lumen as indicated 
by the perimeter is greater in the younger specimen. The progress of occlusion is clearly 
indicated by the markedly increased thickness of the intima. C, Weigert picrofuchsin 
preparation of the recently closed ductus of a pig. This specifically stained preparation 
shows the important part played by elastic tissue in the intimal thickening which pro- 
gressively occludes the ductus. (Schaeffer, J. P., Jour. E.xp. Med., vol. 19, 1914.) 

changes must be scrutinized in detail. The closure of the ductus arteriosus 
depends not on any sudden traction or Idnldng but upon slow histologic 
changes resembling those of endarteritis obliterans (Fig. 473). Commencing 
at the time of birth there is a progressive reduction in the bore of this vessel 
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valvula. The significance of these changes seems plain. The gradual de- 
crease in the size of the functional orifice of the foramen ovale during the 
first six to eight weelcs after birth implies its gradual abandonment as an 
equalizing channel between the atria concurrently with the decrease in bore 
of the ductus arteriosus .and the increase in pulmonary circulation. Here 
again there is virtually the same readjustment period. The subsequent 
characteristic histologic change in the valvula foraminis ovalis chronicles 
morphologically its conversion from a movable flap into a fixed partition. 

The way the abandonment of the foramen ovale follows step by step 
the decrease in ductus ciuTent and the concomitant increase in pulmonary 
circulation clearly indicates that a marked delay in the postnatal reduction 
of the functional orifice of the foramen ovale should be regarded, not as a 





Fig. 475. — Photographs showing the location of the sections illustrated in Fig. 476. 
The line in A indicates the plane of sectioning with reference to the heart as a whole; B 
shows the topography of the sections as seen in low magnification; and C, a more highly 
magnified portion of the section located by the rectangle in B. (Patten, Amer. Jour. 
Anat., vol. 48.) 

cause of circulatory incompetence, but as a result of failure successfully 
to attain the new functional equilibrium characteristic of postnatal life. 
Such delay occurs most strildngly in cases of true congenital pulmonary 
stenosis. Practically tvithout exception, such individuals, even if they live 
many years, exhibit a valvula foraminis ovalis no more tightly bound down 
to the septum than it was during the fetal period. 

Complete adhesion of the valvula, to become an integral part of the inter- 
atrial septum, comes as a culmination of the period of connective tissue 
proliferation. There is great individual variability in the age at which this 
final step in the obliteration of the foramen ovale occurs. A usual range, 
rather than a specific age, is all that can be stated. The usual time of com- 
plete anatomical closure is certainly not earlier than the last third of the 
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TABLE 3 


Recouds ok Vaiuous OnsEUYEBs or THE Time of Complete Anatomical Closure 

or THE Foramen Ovale'^ 
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38 

71 
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03 

78 

35 

IS 

O 
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(1) 
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12 

7 

0 

13 

9 (1-2 years) 


(0) 

(0) 

(0) 

(0) 
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(7) 

Iliiue, JSDa'o 

E.xamined oO cases du 

ring first 3 ’car. 
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mostly under 


Found adhesions be^ 

dnning 

in last 


Iialf of year. No cases of complete 
closure until second year. 

5 years) 

Hi)) 

Total examined 

170 

128 

113 

Do 

30 


Total anatoniicallv clo>ed 

(0) 

(0) 

(0) 

(7) 

(5) 

(32) 

Percentage anatomically closed. 

0 

0 

O 

7 

M 



•The HOpcr number in each space is the number of cases examined. The lower 
nund)er, enclosed in parentheses, is the number of eases sliowing complete anatomical 
obliteration. 

The ()r»7 cases included are taken from four consecutiv(» series of observations in \vhieh 
the condition at the forameri ovale was the j)rimary subject of study. No data have been 
included from artiele.s based on seeonil-hand tabulation of routine autopsy protocols, 
from small or discontinuous series of observations, or from papers leaving doubt in the 
rcader\s mind as to whether the “closures” recorded Mere complete anatomicid obliteration 
of the pas.sige or mereb* functional closures. 

TABLE 4 


Records as to Completeness or Closure or Foramen Ovale after Early Cuild- 
HooD. Groupiu) Accordinc; Tt) Aoi: as Far as Data Permit 
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* If the records of Bizot, Ilinzc, and Rostan M'hich take in some cases from the first 
five years ure included, the totals arc: 17G c.xamined, 111 closed = 03 per cent closed. 
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closure has been neglected. There seems now to be sufficient evidence 
furnished, not only by the changes at the foramen ovale itself, but also by 
the diverse group of closely interrelated changes discussed above, to place the 
time of functional closure with fair accuracy. All the primary readjustments 
appear to be fairlj^ well accomplished by the end of the &st month or six 


oupevior^^ 
Vena Cava 


'nc^uarded 

ForamerL 

Ovale 


, Defective 
Valvuia"" 
Foramlnis 
Ovalis 



Vena Cava 


Fig. 47S. — Examples of congenital de^'ects in the slnieturc of the valvula foraminis 
ovalis which make eitlier functional or anatomical closure impossible. Such defects should 
be sharply dilTeren tinted from mere prol)e patenoie.s (Fig. 479). A, Eight atrial aspect of 
heart of woman fift3"-two years old, drawn from specimen No. 3027 in the IMuseum of the 
Pathologisch-anatomischcs Institut, Vienna. Case described by Eokitansky (75, p. 52), 
but not illustrated. No clinical history (“sanitat.'^polizcilich secirt”)* Piihnonar ythrom- 
bosis found at autopsy Wiis the immediate cause of death. The tremendous enlargement 
exhibited by this lieart is characteristically present with large interatrial defects and 
is presuinabh' compensator^" to the functional handicap imposed b^" the defects. The 
fact that the individual lived to this age as a laboring woman shows what surprisingly 
extensive interatrial defects may be compensated and carried into maturity or even old 
age, provided there is no intercurrent disturbance elsewhere in the cardiovascular or 
pulmonary" mechanism. B, Loft atrial aspect of heart of six-wccks-old female infant with 
defect similar to that shown (A) in adult heart. Autopsy No. 176,258, Path. Inst. Wien. 
Cause of death, enteritis. (Patten, Aincr. Jour. Anat., vol. 48.) 

weeks after birth. The lungs are completely inflated, the red cell count 
and the hemoglobin index are about at adult levels, the lumen of the ductus 
arteriosus is reduced to almost nothing, and the valvula foraminis ovalis 
has been pulled tight across the foramen and close against the septum. 
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has been closed or at least greatly reduced. Con.scciuontly it is usually about 
three months after birth before the isthmus loses its fetal configuration 
(Fig. 472). 

Last of all the postnatal changes to be accomplished is the building up 
of the left ventricular musculature. The factors which initiate the increase 
in the weight and power of the left ventricular wall bcicome op(;rativo when 
the new functional balance is established in the heart with the actual closure 
of the ductus arteriosus and the functional closure of tlu; foramen ovale. 
In the fetus with its open ductus arteriosus the load of the HynUmne circuit 
was shared by the right and left ventricles, and their musciilai' walls were 
of about the same thickne,s.s, although the total bulk of the right ventricle 
was a little greater because of its slightly greater capacity, iiy threa to 
four months after birth the weight of the left ventricular musculature over- 
takes that of the right in response, first, to the progressively incj'easing 
return from the lungs; and then, us the ductus arteriosus b(;comes clo.S(;d, 
in re.sponsc to the assumption of the entire pumping load of the longer 
systemic circuit without the aid of the right ventricle. Continuing to react 
to these changed conditions the left ventricular weight climbs steadily above 
that of the right, until its full adult degree of prepondisrance is reached 
somewhere around the seventh year (Muller,*® 1883; Cross,*' 1921). 

SUMMARY 

With full recognition that until pressure debfrrninations are available 
for the fetal and neonatal circulation the evidence is incomplete, it can 
nevertheless be stated that all the data now available point to the conclusion 
that the changes in circulation following birth are gradual rather than 
abrupt. As nearly as it can be outlined at present, the transition from fetal 
to postnatal circulation occurs as follows. 

At the close of embryonic life the pulmonary circulation has attained 
sufficient volume so that it can care for oxygim intake and carbon dioxide 
elimination as soon as the lungs are ventilated. Neither the tying of the 
umbilical cord nor the first breath of the infant precipitate any sudden radical 
change in the course of blood through the heart, louring the first weeks 
after birth, under the stimulus of the functional activity of the lungs, tiie 
pulmonary circulation rapidiy gains in power and volume;. The progn;.ssive 
diminution in the bore of the ductus arteriosus is concomitant and indicative 
of this increase. 

As the pulmonary circulation becomes greater there is lens compensatory 
flow through the foramen ovale from the right to the left atrium. This 
reduction in flow is evidenced anatomically by a gradual reduction in the 
fulness of the valvula forarninis ovalis, and the con.secpient diminution of 
the functional orifice to a progressively narrower slit between the valvula 
and the .septum. The morphological change which most cl(;arly marks the 
termination of this lirirnary period of readjustment of the circulation to 
extra-uterine life is not, however, at the foramen ovale; it is the final oblitera- 
tion of the diminishing lumen of the ductus arteriosus. This occurs on the 
average about eight weeks after birth. When blood can no longer be short- 
circuited by way of the ductus arteriosus it must of neceasity go through 
the lungs. As soon as all the blood which enters the right side of the heart 
traverses the pulmonary route and is returned to the left atrium, a balance 
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Table of Incidence op Qo^vdecplets (Hermstein and Pfalz) 


Author. Total births. Incidence of quadruplets. 

One in 

Veit — ^Mekel 13,000,000 371,176 

Neefe and Sickel 560,000 560,000 

Wappaus 19,500,000 333,870 

Guzzoni 50,000,000 757,000 

Hanser 1,971,759 657,253 

Hafeli 4,406,289 550,786 

France 2,074,306 

Wiir ttemberg 1 10,000 

Average 676,799 


pregnancy is more common in cold climates, the age of greatest frequency 
being from twenty-five to twenty-nine years. Das has reported 3 cases of 
twins in very young primiparae between the ages of eleven years, ten months, 
and fourteen years, nine months. 



Fig. 480. — ^Homologous or single ovum twins. 


Etiology.—Developmentally, two types of twins are commonly recognized. 
Homologous or identical twins develop from a single ovum and are the only 
true twins. Binovular or fraternal twins are not twins at all, but are instances 
of simultaneous development of two ova due to an hereditary twinning 
tendency. Such ^'false^^ twins are akin to members of a litter in animals. 
Single ovum twinning is not directly inheritable, but results from environ- 
mental factors influencing the course and rate of development of the egg. 
Developmental inhibition or arrest of the fertilized ovum, according to 
Stockard, is responsible for all abnormal development including that of 
identical twinning. Any factor which inhibits development at the onset 
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arise by fusion of previously separate ova, the limiting membrane disappearing 
between them; also that polyovular follicles are the remains of Pfluger^s 
tubes that have failed to separate; binuclear ova cannot seriously be con- 
sidered, he concludes, in connection with one-egg twinning in uniparous 
species. 

Each ovum develops its own placenta which may remain separate or 
may fuse depending upon their proximity in the uterus. Even when fused, 





Fig. 482 . — Af Blastocyst of a sheep with twin embr 3 "onic areas (X 30). (After 
Assheton.) Egg of the armadillo bearing four embryos at the stage of the primitive 
streak (X 4.5). (After Patterson.) C, T\\dn human embryos of 12 mm. with individual 
yolk stalks attached to a common yolk sac (X 3.5). (From Arey, '^Developmental 
Anatomy.”) 

each o\mm usually retains its own amnion and chorion, and the four layers 
may readily be identified in the septum between the two sacs. The two 
placentae may be separated in the line of fusion without injury to any of 
the blood vessels as there is no intercommunication of the two circulations. 
The term ^^monochoriah' need not always denote' a single ovum origin, for 
as Arey has shown in twin tubal pregnancy, two fetuses may occupy a single 
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Fig. 484. — Twins diagnosed roentgenographically. Double breech. (Michael Reese 

Hospital, Chicago.) 



Fig, 485. — ^Radiograph of twins. Cephalic and breech, (Michael Reese Hospital^ 

Chicago.) 
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Interval. Cases. 

None 364 

15 minutes 3 S 6 

30 minutes 301 

30-15 minutes 52 

45-00 minutes 156 

1-22 hours 228 


that no indication arises for haste or interference. After the delivery of 
the first child the cord should be doubly ligated and cut between, and the 
uterus should then be palpated to determine the presentation of the second 
twin. If the diagnosis is in doubt, a vaginal examination should be made. 
If the head or breech presents, expectancy again may be practiced for at 
least twenty minutes before rupturing the membranes. But if the second 
twin is found upon examination to present transversely, a podahc version 
under general anesthesia should immediately be done. If the second child 
is not born within an hour after rupture of the membranes, extraction with 
forceps or delivery by Kristellar's method may be indicated. If delay is 



Fig. 489. — ^Fetus pap 3 a‘aceous. (Michael Reese Hospital, Chicago.) 


due to ineffective labor pains, very small doses, 1 or 2 minims only, of 
pituitary extract may be used to accomplish the delivery of the second twin. 
After the birth of the second, however, half an ampule (7.5 mm.) of pituitary 
extract should be given, and following the expulsion of the placentae and 
membranes an additional full ampule (15 mm.) is administered to prevent 
postpartum hemorrhage. Ergot is also administered (1 drachm by mouth, 
or 15 mm. intramuscularly) but only after completion of the third stage of 
labor, and its use may be continued for the first few days of the puerperium 
in 15 mm. doses of the fluidextract, by mouth t.i.d. 

Complications. — During pregnancy the most frequent complications en- 
countered are hydi’amnios, placenta praevia, eclampsia, and prematurity. 
During labor, delayed labor, malpresentations, collision or interlocking, and 
delivery of fetal malformations may be met. Placental anomalies are also 
observed. 
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occupancy of separate amniotic sacs. The births are likely to be consecutive 
and uncomplicated. When, however, there is delay in the progress of the 
birth of the fii-st child, an examination is indicated to determine the cause 
of the delay. 

Dystocia may be found to be due to the engagement of both heads in 
the pelvis. If so they will deliver simultaneously only in case the fetuses 
are veiy small. When both heads are discovered in the pelvis, the patient 
should be placed in the Trendelenbiu’g position and under general anesthesia 



Fig. 491. — Interlocked twins. Both cephalic. The head of the second twin is impacted 

with the chest of the first child. 

the whole hand is introduced into the vagina and one head is pushed out 
of the pelvis. The other fetus is then extracted with forceps. The second 
may be allowed to deliver spontaneously, or be likeivise extracted. If it is 
found that the first fetus cannot pass the head of the second, craniotomy 
on the first child, which has already been subjected to the greater trauma, 
may be indicated. The second child can then be delivered. Occasionally, 
when both heads have been dislodged, podalic version may be done to 
accomplish the brnth of the fii-st child, and the second delivered spontaneously 
or with forceps. 
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is followed only after a careful study of the predicament, and after consulta- 
tion. Radiography should be employed to clarify the exact relationship 
and the size of the twins. It may reveal the presence of one normal and one 



caught on. the neck of the second, transverse twin. 


malformed fetus, in which case the normal child should at all events be 
saved. Joined twins may present diagnostic difficulties which even the 
ir-ray may not reveal, and treatment may tax the ingenuity of the obstetrician. 
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particularly interesting in that no miscarriages had occurred; one premature 
delivery and one stillbirth were reported; early death from hypertrophic 
pyloric stenosis accounted for a third baby. Maternal improvement or 
complete relief was the universal return. No maternal deaths occurred 
during the pregnancy, labor or puerperium of this series. One mother ended 
her life by suicide and the literature indicates a psychotic tendency in the 
puerperium of women suffering from these coincident conditions. 

Falls'-* voiced a much more conservative attitude relative to surgery 
in the treatment of thyroto.xicosis complicating pregnancy. Bed rest and 
iodine were advised as long as the progress is satisfactory. Indeed he urged 
no surgical interference until medicine fails or, where possible, postponement 
of surgery until the thirty-fifth week, when premature deliveiy or thyroid- 
ectomy without risk to the baby may be considered. He admitted that the 
maternal mortality in earl}'- thyroidectomy is only 1 per cent but still favored 
conservatism. Falls advised lightening the burden of labor by shortening 
the second stage; or if the very toxic subject presents herself too late for 
proper iodine preparation, cesarean section must be considered. 

Surgery in proper hands increases the risk to these patients very little 
if at all. Where medical management over a reasonable peiiod of time bids 
fair to prove successful, thyroidectomy may be postponed until after delivery 
in the hope that the more normal conditions postpartum may obviate its 
necessity; but where the initial state of thjToicl into.xication has been more 
serious, the temporarj’' respite gained through iodine must not be lost — surgery 
is indicated as soon as a plateau of improvement is achieved. Obviously 
many of the old indications for the interruption of pregnancy in the presence 
of thyrotoxicosis have been swept away by the progress in the management 
of the latter condition. Hinton'^ cited two indications for inducing abortion 
in these patients, namely myocardial degeneration from a toxic adenoma 
and a fulminating course in Graves’ disease. The experience at Rochester'^ 
would exclude even these exceptions. Pregnancy should be interdicted 
for two years after a thyroidectomy even though the operation be successful 
in every detail, according to Williamson.'® Should conception occur in spite 
of advice, unusual precautions should be taken in affording rest, sedative 
medication, iodine and thyroid substance as the needs require. Williamson 
gave a very pessimistic picture of the prospect for normal offspring after 
thyroidectomy, a viewpoint which is not generally held. 

Daly and Strouse'^ called attention to an interesting borderline condition 
in pregnancy which doubtless represents a mild grade of thyrotoxicosis. 
Nervousness, irritability, emotionalism, palpitation, easy fatigability, tremor, 
enlargement of the thyroid gland, elevated blood pressure, tachycardia 
and occasionally eye signs may be noted. As a rule these adverse manifesta- 
tions appear from the fourth to the sixth months. Too frequently they are 
dismissed casually by the physician as simply dependent upon pregnancy. 
It is important to note that this syndrome does not commonly respond to 
the bromides, but the compound solution of iodine (Lugol’s) in doses of 
3 to 5 drops three times a day for a week, repeated if necessary after one 
or two weeks’ rest, will give complete relief. Two courses of Lugol’s solution 
usually suffice, but occasional recurrences are noted in lactation. In a large 
series of cases of this type Davis'^ confirmed the report of salubrious results 
from iodine administration and furthermore urged its prophylactic use in 
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well as the concentration of diffusible calcium is higher in the umbilical vein 
of the newborn than in the venous blood of the mother. 

Tetany. — ^The occurrence of this condition as a complication of pregnancy 
was recognized in 1854 by Trousseau under the designation, “contracture 
des nourrices.” Before the fundamental obsenmtions of MacCallum and 
Voegtlin,^ Frommer® and Adler and Thaler'^ had carefully reviewed the field 
and demonstrated that experimental removal of appropriate portions of 
the parathyroid glands in animals was unattended by adverse symptoms, 
but that pregnancy occurring in these animals would precipitate the classical 
spasms of tetany. Hence the persistence of enough parathyroid substance 
to prevent tetany in the nongravid animals was inadequate for the needs 
of the same animals when pregnancy supervened, and tetany occurred as 
the result of partial functional insufficiency of the parathyroid glands. 
IMeinert® gave one of the best clinical descriptions of the condition and pointed 
out in a case under his care the tendency for recurrence of the .s3Tnptoms 
in subsequent pregnancies. One of the most striking examples of this 
tendency was reported by Thomas.® In his patient, a multipara of thirty- 
three years, the manifestations of tetany had recurred in six succe-ssive 
pregnancies. The circumstances of such attacks were noteworthy. For the 
first semester of each pregnancy the patient was apparently entirely well. 
Then there occurred daily attacks of tetany until three or four weeks before 
confinement. Only once was there any sign of spasm during labor. In all 
instances except the last, a severe seizure occurred on the ninth day post- 
partum. Again, with a single exception (second child) no attacks occurred 
during lactation. With the return of menstruation the tetany recurred, 
especially at the time of the menses during cold weather. There was virtual 
freedom from symptoms in the summertime. In most details this case 
coincides with the analysis of 52 cases collected from the literature by 
Frankl-Hochwart,^® who likewise remarked the occasional tendency of the 
newborn child to have tetany either shortly after birth or more remotely. 

The condition of faulty calcium metabohsm termed “latent tetany” 
doubtless occurs much more commonly in pregnancy than is generally 
appreciated. Hartley”- listed among the symptoms con-stituting this, as 
yet ill-defined tetanoid sjmdrome, cramplike pains in the legs and thighs, 
irritability imusual to the subject, insomnia, paresthe.sias in the extremities 
and edema which is neither cardiac nor nephritic in origin. In his e.xperience, 
certain menstrual cramps portended more serious manifestations during 
pregnancy. Bather minor increases in blood calcium under proper therapy 
were attended by unequivocal clinical improvement in this group of cases. 
Sincock,^® in a careful analysis, checked by studies of the electrical responses 
to the galvanic current as well as by blood calcium determinations, confirmed 
the work of Hartley. Cathodal opening contraction at a level below 5 ma. 
should suggest calcium deficiency and, by common standards, 8 mg. of blood 
calcium constitutes a hypocalcemia. 

Both Hartley and Sincock subscribe to the calcium privation theory, 
and the reported responses in the cases of latent tetany to the e.xhibition of 
this element in excess lend force to this position. Hence, a diet rich in milk, 
vegetables and fruits vill afford an adequate source of calcium; and \iosteroI 
and cod liver oil vill supply \itamin D, which plays an important role in 
the metabohsm of calcium. Fresh air and sunlight, nith artificial ultraviolet 
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months of a given pregnancy and then recurrences of increasing severity 
and longer duration are noted in succeeding gestations. Authorities are 
agreed that the hygienic conditions attendant upon pregnancy are important 
factors in the pathogenesis of this obscure condition, which is linked so 
intimately with hyperparathyroidism in some of its salient features. Scott‘® 
listed three outstanding predisposing factors from her Indian experience, 
namely, child marriage, prolonged lactation and purdah. One of the most 
startling revelations of her study was the protracted period of lactation, 
which averaged 2.37 years among her osteomalacic subjects. Sixty-nine of 
82 individuals in this group developed evidences of the disease during 
pregnancy or the period of lactation. McCruddetf* named the following 
circumstances as contributory; damp buildings, lack of clothing, poor food, 
repeated pregnancies, prolonged lactation, hard work and lack of care. 

The treatment of osteomalacia is primarily hygienic; but since it is a 
manifestation of calcium deficiency, this element must be supplied in excess. 
The absorption of calcium is enhanced when given on an empty stomach. 
The average dose of 1 to 2 Gm. of calcium lactate may be given once or 
twice each morning before breakfast and spaced as far between meals as 
possible. The intravenous route is ordinarily not necessary nor is it advisable. 
Cod fiver oil and viosterol have an assured place in all types of calcium 
deficiency. Heliotherapy and ultraviolet fight may also prove helpful. 
Therapeutic abortion is not indicated; but McCrudden-^ advised roentgen-ray 
sterilization in view of the hazard of repeated pregnancies. Jagerroos’s 
experiments*® may explain the escape of the offspring in the majority of 
instances. He found in dogs that even on a negative maternal balance 
of phosphorus, nitrogen and salt, the puppies developed at the expense 
of the bitch. 
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(A) Apparently innocuous: 

1. Alimentaiy glycosuria (temporary but not sustained hyperglycemia). 

2. Glycosm-ia of pregnancy (maintained hyperglycemia disappearing 

early in the puerperium). 

3. Renal glycosuria (low renal thi-eshold without hyperglycemia). 

4. Lactosm-ia (more correctly a puerperal concomitant of lactation). 

(R) Potentially serious: 

1. Certain cases of the glycosuria of pregnancy (showing a failure 

of postpartum readjustment). 

2. Diabetes mellitus (low sugar tolerance; glycosuria with hyper- 

glycemia). 

The above analysis, modified from Lambie,^ needs no fm-ther elucidation 
other than to point out the necessity for blood sugar determinations and 
sugar tolerance studies in the presence of sugar in the urine. The simple 
expedient of a fermentation test will establish the nature of the sugar. 
Lactose is not fermentable. 

The usual tendency for pregnant women to show a glycosuria has been 
explained by Benthin® on the basis of a functional insufficiency of the liver, 
\vith impaired glycogenosis. Williams^ subscribed to a pituitary responsi- 
bility. The recognized pituitary hyperplasia during pregnancy with post- 
partum involution and coincident disappearance of the glycosuria was cited 
in support of this view. There is a peculiar tendency for renal glycosuria to 
recur in successive pregnancies and Williams and Wills- believe that the renal 
thi-eshold is probably lowered in all normal pregnant women. However, only 4 
in their series of 21 glycosurias in pregnancy failed to show a hyperglycemia. 

Diabetes Mellitus. — Diabetes mellitus may make its first appearance 
in the course of pregnancy; and John^ felt that the explanation for this 
occurrence is probably to be found in a hydropic degeneration of the beta 
cells of the islands of Langerhans, as described by Copp and Barclay® in 
dogs. This process was a reversible one under insulin therapy, but recovery 
was quite slow. The development of pancreatic necrosis in the course of 
pregnancy which Ellerbroek® has reported must be quite rare. 

Duncaffi® wrote one of the earliest dissertations upon this subject and 
in addition to pointing out its gravity remarked the infrequence of its occur- 
rence. Sterility was common in the pre-insulin period, as was impotence in 
the diabetic male. Fitz and Murphy** early reported conception after the 
use of insulin in a diabetic whose menses had been suppressed for two years. 
Joslin and his co-workers*® have noted the institution of menstruation in 
4 girls one to two months after the use of insulin. The duration of diabetes 
in the group ranged from two months to six and a half years. Without 
insulin no girl in this scries developed the menstrual cycle after the onset 
of diabetes. An added group of 6 patients experienced marked irregularity 
or cessation of menstruation soon after the onset of diabetes when insulin 
was not administered. Parsons, Randall and Wilder*® reported 11 instances 
of pregnancy among 285 diabetics of childbearing age. They surmise that 
amenorrhea and stei'ility may depend upon failure of ovulation. In their 
series of 11 pregnancies there was 1 mild diabetic who had had the disease 
for seventeen years and in this period had given birth to 3 normal children. 
The pregnancies of the remaining 10 terminated less successfully in that 
2 stillbirths and 4 miscarriages occurred. In their judgment it is doubtful 
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The introduction of insulin into the therapy of diabetes has entirely 
revolutionized its management and prognosis. However, even prior to its 
discoveiy the keynote of conservatism had been sounded by such leaders 
as Offergeld,-^ who pointed out that sacrifice of the child by the interruption 
of pregnancy by no means insm-es the safety or well-being of the mother. 
The relationship of pregnancy to the pancreatic disturbance is not constant. 
At times pregnancy merely complicates or aggi'avates a pree.xistent fault 
in sugar metabohsm. Again, diabetes mellitus may, as pre\'iously discussed, 
first make its appearance during the course of pregnancy. The supplemental 
contribution of fetal insuhn may improve the maternal utihzation of carbo- 
hydrates late in pregnancy; but this is not a constant reaction, nor can it 
be depended upon. Holzbach-^ remarked the sharp ascent of the maternal 
blood sugar upon the death of a fetus which had been contributing to the 
improved combustion of carbohydrates by the mother. He emphasized the 
probability of the transition from a compensated to a decompensated diabetes 
under such conditions. Furthermore, according to Kraul,-® it not infre- 
quently happens that pregnancy complicating diabetes leads to the necessity 
for a complete revision of diet and insulin dosage with an apparent loss of 
efficacy in the latter. In other diabetics there may occur a sudden crisis 
in labor or early in the puerperium. If to these variables be added a knowledge 
of the reduction of plasma bicarbonate in the latter half of pregnancy, 
which is compensated for by a reduced CO 2 tension of the blood to main- 
tain a relatively stable acid-base equilibrium,^ the danger of serious con- 
sequences dependent upon the distm’bed chemistry of the body will be 
appreciated. 

In general pregnancy should be interdicted in aU diabetic women with a 
familial backgroimd of this condition because of the serious prospect of 
diabetic progeny. Even were this a more remote possibility than experience 
and study indicate, a strictly eugenic vienqjomt would forbid the marriage of, 
or conception in, diabetic couples. With the exception of such famihal 
diabetics, this fundamental fault in sugar metabolism is per se no longer a 
contramdication to pregnancy. Insulin has simplified the general problem; 
but a number of specific questions will arise in the conduct of practically 
every individual diabetic during pregnancy. For example, the diet will 
remain the usual thoroughly controlled unit of management; but Stander 
and Cadden^ have pointed out the tendency to an increase in the ketone 
bodies even in normal pregnancies. Hence they favored a diet low in fats 
and high in carbohydrates, especially if there were any evidences of ketosis 
in the to.xemias of pregnancy. The application of this information to diabetes 
in pregnancy is inferred rather than established, since there are no correspond- 
ing data upon pregnant diabetics; but it would seem justifiable to conclude 
that the ketogenic-antiketogenic ratio would have to be more rigidly enforced 
in the presence of pregnancy than in the nonpregnant diabetic. Accordingly 
it would not appear sound practice to exceed the 1.5 : 1 ratio of available 
fatty acid to glucose prescribed in usual diabetic diets. Insulin should be 
adjusted to the need of the individual subject. Since this need will change 
with the altered carbohydrate metabohsm of the mother and the fetus, 
daily observation should be kept of the urine by the instructed patient and 
weekly urinalyses and blood sugar determinations should be made by the 
attending physician. The readjustment of the insulin dosage may then 
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Suprarenal Glands 

A physiologic hypertrophy of the suprarenal glands has been observed 
in menstruation and in pregnancy. The cortical cells apparently are more 
affected than are those of the medulla. 

Addison's Disease, — Suprarenal insufficiency of any origin is not a 
common condition. Hence it is not surprising that Addison's disease should 
be very unusual in pregnancy. In 1922 Fitz-Patrick^ gathered from the 
literature 12 cases of this condition complicating pregnancy, labor and the 
puerperium. In this group were included 2 cases occurring during the 
puerperium. In the comprehensive monograph of Rowntree and Snell- two 
further examples of the occurrence of pregnancy in the course of the disease 
are recorded. In this relation, an interesting experience was encountered 
on the Medical Service of the Wisconsin General Hospital in a multipara 
who had last menstruated four years previously, after the birth of her first 
child. Two subsequent pregnancies had occurred. A month after the 
beginning of the third pregnancy there first appeared a deep pigmentation 
over the entire body, which progressed steadily and had, as a distinctive 
additional feature, great numbers of small dark “moles" over the face and 
neck. This pregnancy was concluded at term by the birth of the third normal 
child; the characteristic asthenia of Addison's disease did not supervene for 
several months postpartum. The gastro-intestinal crises were delayed until 
ten months after delivery, when a syncopal attack with delirium initiated 
the decline which terminated in death a month later. 

The diagnosis of this complication offers certain difficulties in the face of 
the gastric unrest and the pigmentation of pregnancy. In Addison's disease 
the nausea and vomiting may be misleading by its appeai’ance in the morning 
before arising. More characteristic are the crises of epigastric distress, 
Vomiting and, occasionally, profuse diarrhea in Addison's disease. The 
asthenia is profound and weight loss is virtually the most conspicuous sign 

VOL. 
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PixuiTARY Body 

Diabetes Insipidus —Vickers* recounted a single instance of pregnancy 
occuiTing in a subject with diabetes insipidus. Acute urinary retention 
complicated the picture and although pituitrin had been intentionally with- 
held, the patient miscarried at three months. Vickers believed that benzyl 
benzoate in 0.3-Gm. doses twice a day afforded some relief from the symptoms 
of retention. 

Bibliography. 1. Vickers, D. I^I. : Diabetes Insipidus with Acute Retention in Pregnancy, 
Surg., Gya., and Obst., 1924, 3S, 223. 


DISEASES OF THE HEMATOPOIETIC SYSTEM 

Although the hematopoietic apparatus of the fetus is distinct from that 
of the mother, the latter’s blood must carry o.xygen and nutrition for both. 
In order to supply the maternal and fetal needs an unusual burden is placed 
upon the blood-forming mecham'sm of the mother during pregnancy. It is 
not surprising, then, that I'ather pronounced changes should be noted in 
the cellular elements of the peripheral blood at this time. Bland, Goldstein 
and Fii-st,* among othei-s, have established the definite tendency to a reduction 
of the hemoglobin and the erythocytes, which is progressive with the advance 
of pregnancy. The direct relationship of pregnancy to the anemia was 
estabhshed by a prompt improvement in a majority (72.6 per cent) within 
ten days after deUvery and a marked gain in both hemoglobin and erythi'ocytes 
in over 90 per cent of cases after several months. Kerwin and Collins- 
likeivise demonstrated an increased rate of hemoglobin and erythrocyte loss 
late in pregnancy and added an interesting observation on the greater tendency 
for anemia to develop in old multiparae than in primiparae or younger 
multiparae. One of the most significant observations in this direction was 
made by Muller, ^ who proved that Weber’s chawing ink, injected intra- 
venously into normal rabbits, induced great showers of nucleated erythi'ocytes 
with subsequent anemia, whereas in pregnant rabbits no such primary shower 
occurred and just before clehvery there was no normoblastosis after such 
injections. Apparently the experimental hematopoietic response is greatly 
inhibited by pregnancy. 

The leukocytes are little changed early but rise steadily during the coiuse 
of pregnancy, to reach a slightly elevated plane antepartum. Rowe'* found 
that the differential distribution remains about normal. Particular interest 
attaches to the blood platelets in pregnancy. Bland, First and Goldstein® 
found 77 per cent of 230 pregnant women to have normal counts and 18.2 
per cent above normal. Wliile the values were rather inconsequential in 
view of the admitted technical difficulties in enumerating platelets the 
tendency to appreciable increases postpartum was conspicuous in a majority 
of the subjects studied. 

The sedimentation rate of the erythrocytes has attracted much attention 
in the field of gynecology and obstetrics. In a comprehensive review Fahi’aeus® 
found the sinldng velocity, as he terms it, to be increased beyond normal in 
pregnancy. The following figures, taken from his data on 100 pregnant 
women, are significant when a sinldng velocity of thirty minutes is considered 
rapid. 
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Pituitary Body 

Diabetes Insipidus. — Vickers* recounted a single instance of pregnancy- 
occurring in a subject with diabetes insipidus. Acute urinary retention 
complicated the picture and although pituitrin had been intentionally with- 
held, the patient miscarried at three months. Vickers believed that benzyl 
benzoate in 0.3-Gm. doses twice a day afforded some relief from the symptoms 
of retention. 

Bibliography. — 1. Vickers, D. ]M.: Diabetes Insipidus with Acute Retention in Pregnancy, 

Surg., Gyn., and Obst., 1924, 38, 223. 

DISEASES OF THE HEMATOPOIETIC SYSTEM 

Although the hematopoietic apparatus of the fetus is distinct from that 
of the mothei', the latter’s blood must carry oxygen and nutrition for both. 
In order to supply the maternal and fetal needs an unusual burden is placed 
upon the blood-foi-ming mechanism of the mother during pregnancy. It is 
not surprising, then, that rather pronounced changes should be noted in 
the cellular elements of the peripheral blood at this time. Bland, Goldstein 
and First,* among othei-s, have established the definite tendency to a reduction 
of the hemoglobin and the erythocytes, which is progressive with the advance 
of pregnancy. The direct relationship of pregnancy to the anemia was 
established by a prompt improvement in a majority (72.6 per cent) -within 
ten days after deUvery and a marked gain in both hemoglobin and erythrocytes 
in over 90 per cent of cases after several months. Kerwin and Collins- 
likewise demonstrated an increased rate of hemoglobin and erythrocyte loss 
late in pregnancy and added an interesting observation on the greater tendency 
for anemia to develop in old multiparae than in primiparae or younger 
multiparae. One of the most significant observations in this direction was 
made by Muller,* who proved that Weber’s drawing inlc, injected intra- 
venously into normal rabbits, induced great showers of nucleated erythrocytes 
with subsequent anemia, whereas in pregnant rabbits no such primary shower 
occurred and just before deUvery there was no normoblastosis after such 
injections. Apparently the experimental hematopoietic response is greatly 
inhibited by pregnancy. 

The leukocytes are little changed early but rise steadily during the course 
of pregnancy, to reach a slightly elevated plane antepartum. Rowe-* found 
that the differential distribution remains about normal. Particular interest 
attaches to the blood platelets in pregnancy. Bland, First and Goldstein* 
found 77 per cent of 230 pregnant women to have normal counts and 18.2 
per cent above normal. While the values were rather inconsequential in 
view of the admitted technical difficulties in enumerating platelets the 
tendency to appreciable increases postpartum was conspicuous in a majority 
of the subjects studied. 

The sedimentation rate of the erythi’ocytes has attracted much attention 
in the field of gynecology and obstetrics. In a comprehensive review Fahraeus® 
found the sinking velocity, as he terms it, to be increased beyond normal in 
pregnancy. The following figures, taken from his data on 100 pregnant 
women, are significant when a sinking velocity of thirty minutes is considered 
rapid. 
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portionately to the erythrocyte loss. Normoblasts are found in the circulating 
blood and there is a slight leukocytosis. 

In the postpartum group III of Osler'“ are included those cases which 
tend to simulate pernicious anemia so closely. Channing^ quoted the 
observations of Stevenson concerning a patient dying eighteen days post- 
partum thus: “A pei-son ordinarily in good health, having no perceptible 
disease e.xcept a moderate bronchitis, suddenly becomes pale, the surface 
of the body being waxy and bloodless; she is faint and fatigued; capable 
of great bodily elTorts, which, however, produce palpitation and distress; 
she has pain in the head, impatience of light, throbbing at the temples, and 
sometimes an universal throbbing, slight confusion in the mind, and a sense 
of total and extreme prostration.” Pepper'^ drew a clear clinical picture 
of the entity. It probablj' occui-s early in pregnancy but is not commonly 
recognized until the seventh month when paraesthosias, dyspnea and general 
anasarca m;iy supervene. Retinal hemorrhages may appear.’’ The spleen 
is enlarged and an afternoon rise of temperature may bo present. Contrasting 
with pernicious anemia there is not uncommonly a slight leukocytosis with 
an absolute neutrophilic increase. The ab.sence of spinal cord changes and 
of macrocytosis are helpful points in excluding pernicious anemia. Sore 
tongue with atrophy of the papillae is an important finding in these patients.’^ 
There is no constancj' in the status of the gastric acidity. As a i-ule, the 
free hydrochloric acid is either reduced or entirely absent from the gastric 
contents.”’’ 

Many theories have been [iroposed in explanation of this grave form 
of anemia; but their number justifies the doubt which still exists in the 
judgment of the majority. Schneider’'’ felt that it represented a hemoljdic 
anemia from a specific toxin. Rowland'” subscribed to the theory of a 
sj'nc3'tial hemolj'sin arising from the ectodermal cells of the chorion. Alder's" 
viewpoint, of a primary' bone marrow injury upon which the engrafted 
burden of the pregnancy proves too heavy for the continuance of normal 
hematopoiesis, would seem to olTer the soundest explanation. Early writers 
on the subject of pernicious anemia, as Muller,-’” made no elTort to distinguish 
between Addisonian anemia and the anemia of pregnancy and the puerperium; 
but the perpetuation of the term ‘‘pernicious” in this relation would scarcely 
seem justifiable in the light of pre.sent knowledge. Esch’s'^ observation of 
the megaloblastic type of regeneration in this form of anemia was the strongest 
ground for its continuance in the past; but it is now appreciated that the 
anemia of sprue and dibothrioccphalus latus infestation, among other condi- 
tions, may lead to a megaloblastic regeneration just as does pernicious 
anemia. The clinical coui-se alone should long since have eliminated this 
designation. Osier'” wrote, “When recovery takes place it is permanent, 
and the woman may' escape in subsequent pregnancies.” In general this 
statement is true; but there are cases of recurrence in successive pregnancies 
on record. Unless recognized early' and treated vigorously', there is a high 
fetal and maternal mortality. Stillbirths are frequent in the presence of 
this type of anemia; and, as noted by Channing,” labor may bo remarkably 
short and painless and the bleeding conspicuously slight at delivery. 

The treatment of the anemias secondary to hemorrhage or sepsis will 
depend upon the control of the underlying cause supported by diet, iron, 
ulti'aviolct light or heliotherapy, transfusions and such other measures as 
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normal clotting time and noncontractility of the clot are the same in pregnant 
as in normal women. Especial significance attaches to this complication of 
pregnancy in the marked tendency for metrorrhagia and premature delivery 
and the less common occurrence of infection. Rushuiore*^ in an excellent 
review of the subject noted that it was more common among mulliparae 
late in pregnancy. Of 44 adequately reported cases 26 terminated fatally 
for the mother; and of 42 instances giving the outcome for the child 27 
succumbed. Mosher'**' gave the fetal mortality as 50 per cent and stated 
that practically all mothers who go to term die upon delivery, or soon after, 
from hemorrhage. Liebling^*’ and Morgan,^' among others, noted that a 
small proportion of the offspring of purpuric mothers have the same ten- 
dency. 

So important is this matter that Lehfeldt®- and Ohnesorge*'** have urged 
the necessity for a careful determination of the platelet count, whenever 
there is a hemorrhagic tendency. A transitory type of thrombopenia was 
described by the latter. Transfusions are indicated whenever the platelets 
are sharply reduced; and close observation of these cellular elements will 
doubtless result in a wider application of prophylactic transfusions for their 
deficiency. Because of the particular danger of fatal hemorrhage at the time 
of delivery preparations should be made to meet this emergency by trans- 
fusions. Therapeutic abortion is dangerous in the presence of purpura. 
Splenectomy has promised a great deal in the ultimate control of this condi- 
tion; but the literature offers little encouragement for its application.^* 
From the present viewpoint it is nevertheless the management of choice. 
Roentgen-ray therapy to the splenic area has not fulfilled the claims of 
its proponents. 
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DISEASES OF THE RESPIRATORY SYSTEM 

Influenza. — The gravity of influenza as a complication of pregnancy has 
been appreciated for many years. The anoxemia and profound toxemia 
attendant upon its more .serious forms, together with its singular hemorrhagic 
tendency, undoubtedly explain the danger in great part. Contrary to the 
common experience, Bar and Boulle' in a study of 50 cases reported no 
unusual tendency to abort and a mortality of only S per cent. A more 
critical inclusion of onlj^ such patients as showed a leukopenia, marked 
constitutional symptoms and profound asthenia would doubtless correct 
such figures. 

An unusual opportunitj' to study this complication was alTorded by the 
pandemics beginning in 1918. As a result of this experience a number of 
important contributions to the subject appeared in the American literature 
within a comparatively short time.-’ ^ The report of Harris^ was the 

most comprehensive and included the largest series. Thirteen hundred and 
fifty cases occurring in pregnant women were analyzed, among whom 
pneumonia complicated the influenza in approximately one half (678 in- 
stances). The mortality for the entire group was 27 per cent, as compared 
with a mortality of 5-1 per cent among those complicated by pneumonia. 
Of e.xceeding prognostic importance was Harris’ observation that the mortality 
advanced in the last three months of pregnancy, when pneumonia complicated 
the picture, reaching the high level of 61 per cent in the ninth month. 

Titus and Jamison^ attributed the high abortion rate (80.9 per cent in 
their series) to deoxygenation of the blood, carbon dioxide accumulation 
and toxemia in the fetus. They believed that in the latter months the first 
two factors are most probably operative in the initiation of uterine contrac- 
tions, whereas earlier the death of the fetus appears responsible. Students 
of the recent epidemics were unanimous in observation of an unusual tendency 
to abortion or premature delivery. Harris’ figures^ again ^ are the most 
convincing. In his large series pregnancy was interrupted in 26 per cent 
of the uncomplicated cases and in 52 per cent of those accompanied by 
pneumonia. Among the fatal group abortion or premature labor occurred 
in 62 per cent. Apparently this added burden of abortion or premature 
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anoxemia and circulatory stress. Even in the absence of pregnancy the 
economy is hard put to meet this serious infection. The disturbed metabolism, 
the respiratory embarrassment from increased intra-abdominal pressure and 
the added circulatory load of pregnancy all contribute to the normal strain. 
If to this be added an infection of the nature of pneumonia, the gravity of 
the situation at once becomes apparent. 

Abortion occurs in a majority of instances, especially if the pneumonia 
supervene in the late months of pregnancy. Transplacental infection, as 
well as anoxemia and toxemia, may contribute to this accident.^ As Wilhams- 
pointed out, premature delivery is a greatly feared consequence of pneumonia 
in that the e.xertion of labor frequently precipitates a fatal outcome. Vinay’s 
statistics^ on the results of interrupted pregnancy in the presence of pneumonia 
are interesting. A maternal mortality of 68 per cent in the intemipted group 
compared very unfavorably vAth 15 per cent uninterrupted. Johnston and 
Morgan'* reported the rather unusual picture of septicemia and pneumococcic 
endometritis of type I organism succeeding type I lobar pneumonia. The 
response to type I serum was entirely satisfactory; but the development of a 
streptoeoccemia led to death. These authors reviewed the literature on this 
interesting but rare clinical course. 

As in any other infectious disease, the first consideration in the control 
of lobar pneumonia is prophylaxis. General hygienic measures to improve 
bodily tone and resistance must not be neglected in pregnancy. Undue 
exposure, fatigue and alcoholic indulgence should be eschewed. Respiratory 
infections of an apparently simple order precede practically every case of 
lobar pneumonia and due attention to their care will prevent a certain 
percentage of cases. Contact with patients suffering or convalescing from 
pneumonia should be especially interdicted to pregnant women. 

The active care of lobar pneumonia complicating pregnancy is essentially 
the care of the infectious process. The newer antipneumococcic sera, after 
the formula of Felton, are useful early in the course of type I and possibly 
type II lobar pneumonia. Every measure of utility in its treatment under 
ordinary conditions may be applied here with the exception of such drugs 
as pituitrin, which are commonly used to control tympanites, an extremely 
serious manifestation under these conditions. In general, aside from the 
antiserum for type I pneumonia, the treatment must be symptomatic; but 
the early and continued use of oxygen to combat anoxemia cannot be too 
strongly urged. 

Bibliography. — 1. Levy; Ueber intrauterine Infection niit Pneumonia crouposa. Arch. f. 

Exp. Path., 1896, 26, 595. 

2. Williams, J. W. : Obstetrics, New York, 6tli eel., 1930. 

3. Vinay, C. ; Traitc des maladies de la Gi'ossesse et des suites de couches. Pans, 1894. 

4. Johnston, R. A., and Morgan, H. J.: Acute Lobar Pneumonia and Haematogenous 

Puerperal Infection, Bull. Johns Hopkins Hosp., 1922, 33, 106. 

Pulmonary Tuberculosis. — In 1913 Bacon* estimated that 44,000 to 
48,000 women of the childbearing period of life die each year from tuberculosis 
in the United States. This figure is appalling; but it closely parallels the 
curve of incidence of tuberculosis which reaches its maximum at 'the age 
period of from eighteen to thirty-five years. In the present relation the 
further statement that a total of 32,000 tuberculous women become pregnant 
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has its onset in the course of pregnancy or the puerperium. In his series 
of 240 cases of tuberculosis in women of the childbearing period, 151 (63 
per cent) gave the history of the disease appearing first in pregnancy or in 
the puerperium. One hundred and three of this group of tuberculous indi- 
viduals experienced, their first symptom in the puerperium. Of this series 
of 151 patients, 36 were dead at the time of the report. Activation of a 
latent process seemed almost inevitable. Accordingly Trembley advised 
therapeutic abortion in all tuberculous women, unless the following conditions 
obtained: Inactivity of the lesion for a year, terminal stages of the disease 
and serious dissemination. Abortion before the end of the third month of 
pregnancy in liis experience excited no adverse reaction. Norris and Landis^® 
emphasized the serious prognostic significance of tuberculous laryngitis 
occurring in the course of pregnancy. In the presence of this complication 
or in active and progressive lesions they advised therapeutic abortion before 
the fifth month of pregnancy. In a review of this question Funic” quoted 
from various soiu’ces figures of 25 to 70 per cent of tuberculous women sho-wing 
symptoms of activation in pregnancy. His attitude toward intervention was 
veiy conseiwative and sound. In the first place the course of an active 
minimal lesion should be closely observed before evacuation of the uterus is 
advised in the early months of pregnancy. If progression of the lesion be 
observed, abortion is indicated. Late in pregnancy, even in the presence 
of activity, intervention is contraindicated. The German viewpoint may be 
summarized in the advice of Zweifel'® to abort early when necessary. The 
lay quotation, “Die Schwangerschaft mehrt; das Wochenbett zehrt,” well 
expresses the threat of the puerperium; and Funk” has clearly outlined the 
illusionary improvement of early pregnancy which not uncommonly gives 
way to a sharp decline later in pregnancy or during the puerperium. Peham*® 
warned that interruption in the second half of pregnancy, and especially in 
the last lunar month, is as dangerous as delivery at term. In an excellent 
analysis of the situation PanJvOW^ * reviewed the statistics and pointed out the 
need for a better organization of the information on the subject, in view 
of the unfavorable outlook in 75 per cent of cases of manifest tuberculosis. 

Valuable as have been the several isolated contributions to the general 
knowledge of this question, the most fruitful plan of attack directed toward 
its solution has been advanced by Robinson.^® Two hundred answers to a 
questionnaire evolved by him were received from Great Britain, Ireland, 
South Africa, Switzerland, France, Canada, United States, Australia, and 
China. One hundred and forty-six of 167 replies supported the position 
that childbearing, especially if repeated frequently or at short intervals, 
has a definite effect in developing a latent lesion. Late pregnancy and the 
puerperium were the favored times for activation in the opinion of the 
majority. Only a minority (28 of 181) thought that pregnancy was ever 
beneficial to the tuberculous Avoman. The induction of abortion was favoi’ed 
in 122 of 202 answers. The indications Avere not clearly defined but included 
the early active lesion and the reactivation of a quiescent lesion early in 
pregnancy. Sterilization Avas not favored by a majority; but in the negative 
responses contraception Avas adAUsed by a goodly proportion. 

If the validity of all of the advanced evidence be admitted, it Avill b,e 
perceived that the problem Avithin certain limits is still an individual one. 
In no other condition is the physician’s judgment and responsibility more 



iLVTERXAIi ILLXESSES COMPLICATES'G PREGXA^rCY 


977 


proportions of the germ cell and the bacterium would preclude any multipKca- 
tion of the latter without serious encroachment upon the embrjm. The 
experiences of Schmorl and Birch-Hirschfeld“ and of Bar and Renon^ in 
producing experimental tuberculosis, by the injection of blood from the 
umbilical vein of children of tuberculous mothers into guinea-pigs, were 
significant in the apparent escape of the placenta. The freedom of the 
placenta from pathologic changes together with the isolation of acid-fast 
organisms from guinea-pi^ after the injection of fetal liver or spleen pulp, 
in cases where the mother was known to be tuberculous, gave Calmette and 
his co-workers-i further support for the theory of an ultramicroscopical stage 
of the tubercle bacillus, ‘’ultrarnrus tuberculeux,” T\Tiitman and Greene^ 
collected 28 authentic cases of tuberculous placenta with congenital tubercu- 
losis of the fetus and listed 509 cases as doubtful. Tubercle bacilli were 
reported tvithout histolo^c changes 21 times in the placenta and fetus and 
3 times in the fetus alone. Other variations, such as the presence of the 
organisms in the fetus with placental tuberculosis and of organisms in the 
placenta, nith and tvithout histologic changes, tvere collected from the 
literature to a total of 44 instances. The details of placental tuberculosis 
have been thoroughly discussed bj' Lanz.-^ Congenital tuberculo.sis plays 
fittle part in the general problem. Z\Iost of such children are stillborn or 
die in early infancy. While the newborn of a tuberculous mother may be 
robust. Bacon’s figures^ of 75 per cent of 10,000 children below five years 
of age who die of tuberculosis being the offspring of tuberculous parents 
arrest the attention. Forssner and his fellow workers' state that of 34 babies 
taken immediately after birth from their tuberculous mothers, onlj' 2 (6 
per cent) developed the disease and 1 of the 2 died. On the other hand, 
of 89 babies allowed to remain nith their tuberculous mothers, 40 (45 per cent) 
developed tuberculosis and of this group 22 died. A stronger plea for the 
separation of the mother and the child could scarcely be sought. The marked 
decline in the tuberculous mother uith labor and in the puerperimn should 
invariably prohibit the further drain of lactation. Finally the tuberculous 
patient should at aU times through pregnane}' receive eveiy^ hygienic and 
dietetic attention accorded the nonpregnant tuberculous patient; and if 
repeated pregnancies threaten the ultimate recover}', sterilization should be 
recommended. Radiation offers the safest method of inducing this end and 
is available where surger}' may be denied. 
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Fetus, head, nonengagement of, in labor, 
diagnosis, 797, 800 
rotation of, external, in labor, 785 
internal, in labor, 778 , 

structure of, in relation to birth injuries, 
550 551 

heart, course of blood through, 906 
measurements of, 910 
postnatal changes in, 913-927 
tones of, as sign of pregnancy, G65 
in diagnosis of position, 609, 611 
in labor, 807 
height of, abnormal, 540 
hydrocephalus of, 543 
roentgen diagnosis, 713 
ichthyosis of, 537 

immature and premature, differentiation, 
521 

infection of, at birth, 548 
injuries of, at birth, 547-553, 883, SS7 
intracranial hemorrhage in, 551 
injuries of, at birth, ^Sr'552, 887-890 
causes, 550 

length of, Alilfeld’s method of measuring, 
710 

month to month, 520 
lithopedion formation, 1098 
local defects and anomalies of develop- 
ment, 543 
malaria in, 531 
malformations of, 540 
abortion in relation to, 545, 1098 
maturity of, as cause of onset of labor, 743 
measles in, 531 

membranes, development of, 450 
diseases of, 477 
festooning of, 755 
rupture of, in labor, 794, 812 
artificial, 813 
mongolism in, 539 

movements of, as sign of pregnancy, 670 

myxedema of, 538 

nervous system of, 520 

nutrition of, 474, 518 

ossification centers, 513, 514 

in diagnosis of maturity, 518 
time of appearance of, 514, 515 
osteochondritis, sj^Dhilitica in, 533, 535 
osteopsathyrosis of, 538 
physiology of, 513 

placenta and, relations between, 518 
point of direction, 603 
papyi'aceous, 941, 942 
position of, 596, 603. See also Posiiion. 
presentation of, 596, 597. See also Prescn^ 
tation. 

respiratory system of, 519 
rickets of, 538 
sanguinolentus, 1098 
scarlet fever in, 531 
sepsis of, 531 
sex of, determination, 707 
shoulders, birth of, 785 
delivery of, 825, 826 
size of, factors influencing, 521 
skeletal development, 513 
skull, changes in, abnormal, 543 
circumferences, 517 


Fetus, skull, development, 516 
diameters of, 275, 276, 517 
fontanels of, 516 
fractures at birth, 549 
measurements, 275, 276, 517 
stress bands of, 551 
sutures of, 516 
smallpox in, 530 
syphilis of, 532 

abortion due to, 532, 533, 1098 
as cause of malformations, 532, 533 
changes in body organs and systems, 
o34, o3o 
in placenta, 533 
in umbilical cord, 533 
cutaneous changes in, 534 
effects, factors influencing, 532 
skeletal changes in, 533, 535 
tissue pathology of, in abortion, 1098 
toxicological states, transmitted, 535 
tuberculosis of, 531 

secondary to maternal tuberculosis, 976, 
977 

typhoid fever in, 531 
undersized, explanation of, 521 
ventral clefts of, o-l? 
weight of, month to month, 520 
Fever in newborn child as sign of intra- 
! cranial injury, 889 
I in puerperium, 86^1 
’ transitory, in newborn child, 894 
I Fibrillation, auricular, in pregnancy, 9S2 
Fibrin, canalized, of placenta, 468 
Fibrinogen content of blood in pregnancy, 
699 

Fibrinoid material, placental, 468 
striae of trophoblast, 4^19 
Fibroids of uterus, abortion due to, 1092 
Atlec^s pioneer work, 189 
in pregnancy, management, 1073, 1074 
Fibrous coat of vagina, 231 
Fimbria ovarica, 233 
origin of, 56S 
tuba, 233 

Fisher, John D., 130 

Fissures of nipples, problem of feeding in- 
fant, 893 
treatment, 863 
urogenital, 204 
Fistula, cervical, 410 
umbilical, formation of, 454 
uterine method of Reynolds of stud^dng 
uterus in vivo, 364 

vesicovaginal, Sims* operation, history of, 
179-182 

Flamant, R. P., 173 
Flashes of heat at menopause, 300 
Fleshy mole, 1099 
Flexion of embryo, 420 
of fetal liead in labor, 767, 768 
Flexures, regional, of embryo, 420 
sigmoid, 221 

Floating chorionic villi, 499 
Fludd, Robert, 46 
Flushes, hot, of menopause, 300 
Focal infections as cause of abortions, 701, 
1091 ' ' 

in pregnancy, 679 
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Focal infections in relation to pyelitis 
pregnancy, 730 
Fold, Douglas^ 218 
genital, 504, 565 
inguinal, 566 
mesoneplmc, 564, 565 
palmate, of cervix, 223, 224 
rectal, internal, 221 
recto-uterine, 218 
umbilical, lateral, 215 
middle, 215 
urogenital, 564 
development of, 563, 564 
Follicle, atretic, 327, 331 
graafian, 327 
development and maturation of, 237, 327 
origin, growth, and rupture of, diagram 
showing, 386 
nabothian, 225 
primary, 591 
primordial, 327 

Follicular hormone, discovery of, 340 
hypophyseal relations, 353 
importance of, in cycle, 352, 353 
phase of menstrual cycle, 349 
FoUiculi oophori primarii, 237 
vesiculosl graafi, 237 
Folliculin, 351 

deficiency as cause of abortion, 1086 
Fontanel, 516 
anterior, 516, 517 
frontal, 516 
mastoid, 516 
occipital, 516 
posterior, 517 
sphenoid, 516 

Fontes^ studies on onset of labor, 746 
Fonticulus frontalis, 516 
mastoideus, 516 
occipitalis, 516 
sphenoidalis, 516 
Foods, caloric values, 720-723 
Foot presentation, 598 

Guillemeau’s early method in, 72 
Mamiceau’s early method, 79 
Foramen iiifrapiriforme, 276 
ischiadicus majas, 276 
ovale, closui’e of, postnatal, 918-927 
fetal, measurements of, 907 
restricted functional orifice of, 90S 
stenosis of, 90S 
sciatic, 197 
suprapiriforme, 276 

Forceps, Burton's, historical data, 67, 68 
Butter's, historical data, 60 
Chamberlen, historical data, 44-56 
Chapman's, historical data, 61-63 
delivery, Burton's description of, 67 
Pugh's description of, 66 
development of, 44 
Drinkwater's, 55 
Dusee's, historical data, 59 
Giffard's. historical data, 60, 61 
Gr6goire's, historical data, 59, 60 
history of, 44 
Kielland's, 68 

Levret's, historical data, 63, 64 
Palfyn's, historical data, 56-58 


Forceps, pelvic cuiwe, invention of, 63, 65, 69 

Pugh's, historical data, 63-66 

Smellie s, historical data, 66 
Tarnier's, historical data, 68 
Forces concerned in labor, 748 
Forebrain, 428 
Foregut, 429 
Fornix vaginae, 227 
Fossa iliaca, 276 
ischiorectal, 200 
anterior recess of, 213 
navicularis, 204 
ovalis, 247 
ovarii, 235 
paravesical, 215 
supravesical, 242 

Foster, Edward, and puerperal fever, 107 
Fothergiil, John, 151 
Fourchette, 204 
Fovea, inguinal, lateral, 242 
medial, 242 
Foveola coccygea, 256 
Fowler, George Ryerson, 102 
Fowler's position, 102 
Foxe, Simeon, 48 
Fractures, birth, 549, 550, 885 
of clavicle, 885 
of cranial bones, 549, 886 
of femur, SS6 
of humerus, 886 
Fraenkel's studies on menstruation, 281 
Francis, John W., 42, 165 
Frankel's disease of placenta, 533, 534 
Frank-Nothan test for pregnancy, 651 
Frank's studies on endocrine factors in 
abortion, 1087 

on ovarian follicle hormone, 281, 349 
Fraser and Bloomfield's work on develop- 
ment of vagina, 577 
Frassi embryo, 449 
Fraternal twins, 931, 932 
Fi’ench gynecology, development of, 190 
midwifery, development of, from Pare to 
Baudelocque, 69 
Frenulum clitoridis, 203 
development of, 585 
labiorum pudendi, 204 
Frenum, 203 

Friedman's test for pregnancy, 662 
Frontal bone, ossification of, 516 
fontanel, 516 

Fronto-occipital circumference, 51 
diameter, 517 
Fuller, Mrs., 144 
Fundus uteri, 222 

development of, 570 
vesicae, 219 
Funic souffle of pregnancy, 665 
Fused extremities in fetus, 544 
twins, 545, 546 


Galactogogues, 859 

Galen's plethora theory of menstruation, 279 
theory of onset of labor, 742 
Gallstones in pregnancy, 987 
Gametes, 382. See also Germ celh. 

Ganglia sacralia, 248 
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Garters^ use of, in pregnancy, 700 | 

Gartner’s duct, 238 
formation of, 5G6 

Gastric neurosis of pregnancy, 1009 
Gastro-intcstinai disturbances at menopause, 
301 

system of fetus, 520 . ; 

Gebhard’s theory of endometrial changes m ; 

menstrual cycle, 306 I 

Generative organs. See Genital tract. 

Genes, 389 

Genital canal, cyclical changes in, 30G 
cells of ovary, 589 
cord, 5G5 
fold, 5G4, 565 

musculature, physiologic changes in, in 
oestrus cycle, 3G3 
Genital tract, 222 
anatomy of, 195 
changes in, at menopause, 302 
dviring pregnancy, 029 
congenital anojnalics of, pregnancy in 
presence of, 1007 

diseases and abnormalities of, disturb- 
ances in pregnancy due to, 1061 
female, embryology of, 557 
infections of, pregnancy in presence of, 
1077 

local changes in, at puberty, 292 
malformations of, abortion due to, 1094 
of newborn child, 878 
physiology of, exclusive of pregnancy, 
279 

tumors of, pregnancy in presence of, 
1072 

tubercle. 582 

perioci of development of external geni- 
talia, 582 

Genitalia, external, development of, 582 
definitive period, 584 
genital tubercle period, 582 
phallus period, 583 
preparation in labor, 794 
Genitocrural nerve, 249 
Genitofemoral nerve, 249 
Germ cells, 382 
definitive, 385 
extraregional, 586 

influence of heredity and environment, 
383 

maturation division of, 389 
compared, 391 
mutations in, 383 
origin of, 585 
primary, of Felix, 5S6 
primordial, 585, 586 
early history of, 384 
secondary, of Felix, 586 
transportation of, 378 
layers of embiyo, establishment of, 408 
plasm, continuity of, 382 
defective, abortion due to, 545, 1088 
German midwifery, development of, 95 
Germinal epithelium, proliferations from, 385 
period, fetal anomalies originating in, 523, 
527 

Giffard, William, 18-22, 60 
Giffard’s forceps, historical data, 60, 61 


Giffard’s maneuver for delivery of after- 
coming head, 20 
Gigantism, essential, 540 
fetal, 521, 5*10 
Glabella coccygcvis, 256 
Glaister, John, 26 
Gland, adrenal. See Adrenals. 

Bartholin’s, 208 
cervical, 224 

ductless, disciises of, in pregnancy, 919 
endocrine. Sec Endocrine gUituh. 
endometrial, 307 
interstitial, of ovary, 341 
lymph. See Lymph ylands. 

^Montgomery’s, 6-10, 046 
reproductive, iiuUfferent, development of, 
587 

transformation into ovary, oSS 
into testis, 588 

.salivary. See Salivary ylands. 
suprarenal. See Snprarciud ylands. 
th>Toid. See Thyroid ylamL 
uterine, 224 
vcginal, 231 
vestibviiar, 20S 
le.sser, 2Di 

Glandulac ccrvicalos uteri, 224 
uterince, 221 
vestibuinres inajores, 208 
minores, 20-1 

Glandular hyperplasia of decidua, 509 
Glaus elitoridis, 206 

fonnation of, 581, 585 
Glanvil, Bartlioloineus, 4 
Glomcruloncplirosis, acute, of pregnancy, 
1026 

Glomerulus, malpighian, 561 
Gloves, rubber, for labor, 793 
Glucose. See Dextrose. 

Glycosuria, adrenalin, in pregnancy, 651 
alimentary, in pregnancy, 650 
in pregnancy, 613, 650, 950, 957 
tests based upon, 051 
phloridzin, in pregnanc 3 % 650 
Godman, John D., 165 
I Goiter, colloid, in pregnancy, 050 
Gonorrhea in prcguaiicj^ 1077, 1079 
Gooch, llobcrt, 101, 192 

and puerperal fever, 113, 114 
Goodell, William, 190 

Gordon, *Mcxander, and puerperal fever, 109- 
111 

Graafian follicle, 327 

development and maturation of, 237, 327 
origin, growth, and rapture of, diagram 
showing, 386 

Grandin, Egbert Henry, 187 
Granules, chromatin, 3S7 
Granulosa cells of corpus luteum, lutciniza- 
tion of, 333 

Graves’ disease in pregnancy, 950 
studies on hormonal influences in onset of 
labor, 744, 745 

Great Britain, development of clinical mid- 
wifery in, 4 
Gregoire the Elder, 59 
Gr^goire’s forceps, historical data, 59, 60 
, Grieve. James, 161 
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Libor, changes iii fetal ovoid in, 75*1 
in vagina and pelvic lioor in, 75*1 
chloral hydrate in, SlO 
circulation in, 1)70 
clinical course, 758 
conduct of, 702 
first stage, 807 

general con^i derat ions, 702, 8^13 
second stage, 812 
third stage, 833 

course of, in nuiltiple pregnancy, 030 
date of, determination, 700 

by Ahlfeld’s method of measuring 
fetal length, 710 

by measuring lieiglit of uterine fundus, 
710 

Naegele’s rule, 700 
definition of, 730 
delivery of fetus, SI 5 

dorsal posture for, SlvS-v^21 
lateral posture for, S22--827 
of placenta, 830 
of shoulders, S25, 82t» 
dilatation of cervix uteri in, 70S, 700 
disprojiortion in, diaguo'^is, 800 
distention of blatlder in, 800 
dorsal posture for d (3 ivory, 81S-S21 
duration of, 7t50 
eclampsia in course of, 1053 
efiacement of cervix uteri in, 751, 752, 79S, 
700 

enema in, 703 
engagement in, 707, 771 
diagnosis, 705, TOG 

by abdominal j)aIpation, 790, 797 
episiolomy in, 810 
repair of, 812 
ergot in, 831 
ether anesthe.da in, Sll 

Ciianning s early work on, 107, lOS 
etliyleue-<>X3'geu anoAthe^ia in,j5ll 
examination in, abdominal, 705 
rectal, 700 
vaginal, 802 

expulsion of placenta in, S3*l, ^83 5^ _ 

Duncan’s mechanism, 757, 75S, 790, 
701 

Seluiltze’s mechanism, 750, 757, 700, 
791 

fetal heart sounds in, 807 
sciilp test of circulation, 824 I 

first stage, analgesia and anesthesia in, j 
810 

clinical cours(», 750 : 

conduct of, 807 ^ j 

ph3>:iologlc processes of, 748 
forces concerned in, 7 IS 
formation of lower uterine segment in, 74S 
fractures of fetal l)ones in, 539, S85 
Hillis impression maneuver, SOO 
hormonal theories, 744, 745 
identification methods for child, 820 
immediate care of newborn, 828 
in quadrupeds, 703 
injuries, maternal, repair of, 841 
of infant during, 5*18, 883 
of perineum in, 814, 8*12 
inspection of delivered placenta, S39 
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Labor, intracranial injuries of fetus in, 548- 
552, X87-SOO 

lacerations of cervix in, 841 
repair of, 841 
of jjerineum in, 814, 842 
repair of, 8*12 

of vagina in, repair of, S42 
lateral posture for dcliveiy, S22-S27 
management of, in multiple prcgnanc33 
010,012 

manual removal of placenta, 839 
mechanism of, 702 
of bod3’‘, 785 
t)f head, 78*1 
of shoulders, 785 
flcM'ont of fetal head, 777 
disengagement of fetal head, 784 
engagement of fetal head, 7(37, 771 
of pre.-enting part, 705, 79(3 
extension of fetal head, 784 
factors eon(‘erne(l iin 707 
flexion of fetal head, 707, 768 
in occipiloposterior positions, 785 
in quadrupeds, 703 
in vertex ])resentations, 703 
molding of fetal head, 767, 774 
restitution, 784 

rotation of fetal head, external, 785 
internal, 778 
third stage, 788 

when occiput is in hollow of sacrum, 
78S 

molding in, 707, 774 
asymmetries due to, in newborn, 880 
morphum -sulphate in, SlO 
with scopolamine, SlO 
NIucller's luaueuver, 709, SOO 
nitroiLs oxide and oxide anesthesia in, Sll 
nonengagement of fetal liead in, diagnosis, 
797, 800 

normal, conduct of, 792 
onset, 704 

determination of status td, 705 
theories explaining, 741-746 
time of, 740 
pains, 740, 704 
fiilse, 759, 794 
force exerted 63', 740 

])clvic drainage after, AVhite’s principle 
of, 102, 103 

perinc;d bod3' in, treatment, 814 
ph3'siolQg3^ of, 740 
pituitriu in, 831, 832 
explanation of eflects, 744, 746 
placental stage, 833 
posture in, dorsal, 818-82 1 
lateral, 822-827 
Quid’s recommendations, 25 
premature, 1112 

as result of influen:^a in pregnanc3^, 971 
of lobar pneumonia in pregnancy, 073 
definition, 740 

iiiductiou of, in eclampsia, 1053 
in preeclamptic toxemia, 1036, 1037 
preparation of external genitalia, 794 
of obstetrician, 793 
of patient, 793 

prodromal signs and s3unptoms, 758 
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Labor, liuririt;, roont^rrioIo^a'aJ 

<icnioiutration, 710 

reappi*araiit‘(* of joi’n-triialiou atliT, i 
rectal anc.-'thtvnv iii, Nil 
fxaininalion, 7‘.)0 
U’ehmc, 

re-titution in, 7Si 
rc-U'cibilion of cbuvL ^ 

nit>l>cr ;;Iovc- for, 7'.K> 
rupture of l/.a; of •►\atcr>, 7UI, .>12 
artificial, Sbi 

.-I'alp t*>t <^f fetal circulalioii in, >21 
^ crul > l > in ^ att ^ unlaiit '*' baiuN , TP.i 
of [KUiriit for vai;in.il cvuiun.itiMn, >(f> 
fcccond aiai anc'lla-ia in, 

Ml 

bearing; ctiort*', >12 

cliMiral coiir.'e, Tf/J 
conduct of, >12 
tlcUvcry of fetu.-, >lo 
cn;ot and piluitrin in, >^>l 
i(icntifn\tfjon nicihods for child, N7() 
ininictiialc care of iiculnjrn, >2> 
phy.''iolo;;ic jirocc.-'-C'' of, 7. '>2 
rx'^iu-citatum of newborn child, >22 
trcatiucfit of pcnncidjHHly, SU 
M‘paration of placenta in, 7.71, >.')l 
.-havinic prcliininary to, 721 
‘'.‘'how’’^ (}f, 7 .kS, 721 
of, 727, 7.')S 
in mull i para, S2 »j 
> j)iual anc.-'thc.-ia in, Ml 
buga;c.<>tuuis to patient after leaving' Iio’'- 
pita), 72f> 

.synditi^in in, 772 
third ntai;e, clinical coiir>c, 7i)0 
conduct of, 

delivery of [darenta. Sod 
in> I lection of delivered placenta, S'12 
manual removal of jdaeenta, N'yj 
incehanL-m of, 7SS 
pli\>i(jIo;:ic i)roce.^.“CS of, 7.>1 
repair of birth injurie^-^, SU 
time of on^et, 7-10 
tninaver^e, arre.-t in, 7St3 
tyii)^ the cord, >2S 

uterine eont radio ms in, j)h>>ieal change.^ 
diiriiij^, 7-17 

vaginal ex^uiii nation in, S02 
jireparation of iiatieiit, >03 
teedmic, S05 

Lacerations of cervix in lalxir, SU 
repair of, SU 
of perineum in labor, SM 
repair of, St2 

of tentoriiua ecTebclU at birth, o51 
of vagina in labor, repair of, S12 
Lachafiellc, I^ui^e Duges, Oli-Po 
Lactation, SoS, S72 

amenorrhea of, conceiition during, >71 
factors inlluencing, So9 
lactose in urine in, 800 
relation of vitamins to. 733, 73G 
Lactiferous ducts, 85S 
I-actose in urine during lactation, SOO 
Lacuna, blood, of early embryo, 1-17, IIS 
musculorum, 270 
vasoruin, 270 


I I^ig 4 uiiorpha. i*y‘ h* in, Oi^ji 

! Lumna mU“< ulaii^ mUM»-.:e uf utenne 
I 2*21,2.3.3 ^ . 

; LiMottc , duillatma * M . api ' •’f d *-, 
i Luigh-tn*.^ Uvtr uf eunrauu'* lUi 

i “iria, 

I Li JbHh»\ It-ue. LV.I 
I Lvryuv, eh.^ug.^‘^ ^n, ui gnuy >% b2l 
j Luent i< tany in {»f< gmua-y, 2 '-3 
i Lit-'ral rm, 121 

1 j>late, 

’ LiW 3 .V«>, 7 u 7 

; Ll > rr , * nJupa <' t . «d Uf ^ nuc inU ( i ;- a , rhi'.gt i 
j m lu- gnai.ey. |U2 

Lingnaz .-^', t»f < la ra ide 2>7 

I ,-]»< n . gy » <d vb .* a ., V '^ Ui 

j pi»gt;.imy, ;(f 2 

I l^\.d in pn gn 

I f^akc, .h»h;i, 3 ^- U, 113 
h^e, lbd«n. 112 
L g t r.unp- m pr» gn .m*v, 72 1 

g iv and tl.'-^uy «»f v..gm.il di*- 

I vt'h^pne nt, 77 > 

! *.f, m pj^ gn.J;cy, imui- 

agfinru! , U2.1, 1 2 1 
I/^ hr*’ t'f Sy-mniJ lv%» l.'N-l 13 
/.♦^j{^dd^ n.ar.t uv< tn mVS 
L‘Lt>y, Aiplcn-**, 

I^-ubcima in gn.iUi'y. t ^<>7 


.. 4 - UtC , 

{ 4 ' lirimu ', 

: i-<'uboc\ t *- 1 dunr:g n*. i^'innd c>i !c, 2.^7 
j l^-ulaH'\ *a, in prcgn.nc y, 

j L-uhurrrii-a in pr^ giLua-y, lo7>. Itl72 
1 Ja-v.itor am in!;*^ 1*% 127, 2.7^1 
iln.. *n iWgf ul 2.71 
I>u1h)' occ\gi .d p-.r!, 2.71 
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forceps Ue«Ua\eAl data, 03, OU 
Lildiln at mrn<ipan<<\ 3Ul 
during incn-iruatii)!!. 2>l 
phv'-mhigie ba>j-^ of, 372 
Liebig, JiL-tiL-s vou, P'', 137 
Ligami-nr, arcuate. Inferior, 271 
liroad, of uieru-., 22.7 
iholundur. 272 
infundiljulopi-lvie, 237 
of ovary, 23-7 
of uteru'i, 22.7 
ovarian, 237 
perineal, irun.>ver><*, 2U) 

))uiiic, arcuate, 211) 
inferior, 210 
Miperior, 271 
round, of uienis, 227 
.-aero-iliae, anterior, 270 
po'^teriur, 270 

>acroM-i:itie, great or jMisterior, 127 
>maU or aui<*rmr, 127 
saero.spinoiL-J. 127, 271 
.‘‘aerotulHTous, 127, 271 
subpabie, inferior, 210 
su.spen>ory, of clitoris, 200 
of ovary, 225, 2;{7 
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Ligament, transverse, of pelvis, 210 
triangular, 210 
inferior, 210 
superior, 211 
umbilical, lateral, 240 
middle, 219 
utero-ovarian, 237 
Ligamentous pelvis, 252 
Ligamentum arcuatum pubis, 210 
latum uteri, 225 
ovarii proprium, 237 
sacrospinosum, 197 
sacrotuberosum, 197 
suspensorium clitoridis, 206 
teres uteri, 227 
transversum pelvis, 210 
imrbilicale laterale, 219 
Lightening in pregnancy, 758 
Linea terminalis, 195 
Linzenmeyer^s test for pregnancy, 754 
Plass modification, 655 
Lipemia in pregnancy, 623 
Lips, pudendal, 203 
Liquor amnii, 457 
deficiency of, 480 
excessive amount, 478 
fetus and, relations between, 519 
loss- of, as sign of labor, 794 
source and function of, 477, 519 
folliculi, 237, 327 
Lisfranc, Jacques, 116, 191 
Lister, Lord Joseph, 101, 143 
Literature, new surreal, 1 
Lithopedion formation, 1098 
Liver, changes in, in pregnancy, 628 
diseases of, in pregnancy, 987 
erabryological development, 420 
functional test, von Bergman’s bilirubin, 
629 

in fetal syphilis, 534 
lesions of, in eclampsia, 1045 
of pregnancy, 628 
therapy in eclampsia, 1050 
in megaloblastic anemia of pregnancy 
and puerperium, 966 
Lizars, John, 178 
Lloyd, James, 146 
Lobar pneumonia in pregnancy, 972 

abortion and premature labor as re- 
sult, 973 
Lochia, 476, 853 
alba, 854 
amount, 854 
bacteriology of, 854 
cruenta, 853 
flava, 854 
fusca, 854 
rubra, 853 
sanguinolenta, 853 
serosa, 853 

London Lying-in Hospital, 43 
Long and Evans^ demonstration of pituitary 
role in menstruation, 347 
Longitudinal duct of epoophoron, 238 
presentation, 597 
Louis, Antoine, 88 

Low reserve kidney in pregnancy, 1025, 1026 
Lowder-William, 112 


Luckenschadel, 544 
Ludwig, Carl, 98 

Lumen, vaginal, formation of, 568 
Lunar theory of menstruation, 279 
Lungs, changes in, in pregnancy, 622 
embolism of, in pregnancy, 985 
examination of, in pregnancy, 679 
tuberculosis of, in pregnancy, 973 
Lusk, William T., 170 
Luteal phase of menstrual cycle, 350 
Lutem cells of corpus liiteum, 238, 332, 333 
Luteinization of granulosa cells of corpus 
luteum, 333 

Luttge-Mertz test for pregnancy, 653 
Lying-in hospitals, early British, with dates 
of founding, 42, 43 
Lymph glands, aortic, 247 
hypogastric, 247 
iliac, common, 247 
external, 247 
inguinal, superficial, 247 
of pelvis and perineum, 247 
subinguinal, deep, 247 
superficial, 247 

Lymphatic vessels of pelvis and perineum, 
247 

Lymphoglandulae subinguinalis profundae, 
247 

superficiales, 247 


Mackenzie, Colin, 36 

Mackenzie’s work on heart disease and preg- 
nancy, 979 

Macneven, William James, 164 
Macrosomia essentialis, 540 
Magnesium sulphate for production of di- 
uresis in preeclamptic toxemia, 1035 
in eclampsia, 1050, 1052 
Malaria, fetal, 531 
Malarial fever in pregnanej’^, 1001 
Malformations, congenital, of fetus, 540 
of generative tract, abortions due to, 1094 
Malignant tumors of placenta, 493 
Mall on fetal malformations, 545 
Malpighian corpuscle, 561 
glomerulus, 561 

Malpositions of pregnant uterus as cause of 
abortion, 1063, 1092 
distm-bances due to, 1061 
following interposition operation of 
Watidns and Wertheim, 1066 
treatment, 1064 

Mammals, oestrous cycle in various orders, 
364 

pelves of, differences in, 252, 253 
sex differences in, 254 
Management of normal pregnancy, 678 
of puerperium, 855 
Mandibular arch, 419 

Maneuver, Giffard’s, for delivery of after- 
coming head, 20 
Hillis’ impression, in labor, 800 
Leopold’s, 668 
Mueller’s, in labor, 799, 800 
Pugh’s, for delivery of after-coming head, 
33 

Manning, Henry, 191 



Hif-kird, 15 
'. cii of yjlacenta, S39 
Marrir*-'“ “• pI^iC^Dta, 471 
ia"^rjdi> 'jI uterus, 222 
lij-r of ovar>. 235 
n.t-<iVviiieu5, 235 
?>I Wiiiiuni, 12^5 

M if- (v--troiiS cyel^ in, 354 
Iraixkliii H., InS 
. <ie“r2:e Betton, I'^T 
fontunel. 516 
t^mbn'o. 44S. 449 

Matr^raal ^'hanges incident to pregnane}', 613 
iiiiie>5e- ("oniphcuung pregnancy, 947 
impre^-ioiis, fallacy on 709 
pul-c in pregnancy, 666 
Maternity and age of menopause, 299 
eor^i. 696 

Maturation divisions, 3'^9 
of o\'uru, 3^1 

enmp^ired V'.jtb maturation of sperm, 391 
^ign>a^*ance of, 3>9 
Miit'inty. rtfbnon of pubeny to, 293 
M.iuhray. John, 1 1-15 
Maun^eau, Fruneois 77-Sl 

v,-rr:nz' translated into English by Hugh 
^''h.i.TiJ^^^rlen the Elder, 51 
M D 'A f-ii- Eohraim, “father of ovariotomy,*^ 
r«-i:p 

M' Kmirbt Charles, 153 
Me -A K^.hard, .54 
Tetai, 531 
m v.^"gnancy, 997 

Me^^^mr^ments of fetal skull, 275, 517 
Hm". 271. 6S2 

o: .r-ray, 714 
.M - .*u-. urinar>', 204 

M--naru<iii, Diin^'-an^s, 757, 75S, 790, 791 
<«i lal^or. TftO 

S<-h drze 756, 757, 790, 791 
yy. l divert icuium, formation of, 454 < 

}i nmm, ''77 

M‘ .. J CVjlleges, American, midwifer}’ and 
^ • f'l >3ry departments^m, histor}' o7, 170 : 

j. anemia of pregnancy and 

puerperiuna, 965 
■treatment, 966 
? ; .It-, 6 barles D., 135, 159 
n i neonatorum, n 95 
: .brane, cloacal, oSl 
at eiduai, 461 
iormarion of, 461 
-vtra-embiyonic, 421 
fetd. development of, 450 
distases of, 477 
icstoonin" of, 755 
rupture of, in labor, 794, S12 
arriheial, S13 

ilembranous urethra, sphincter muscles of, 

Menarche, 290 
^lenopause, 29S 
age^of, 29S 

factors inauencing, 29S, 299 
anatomical changes of, 302 
blood pressure of, 3(X) 
delayed, 299 
duration of, 304 


! Menopause, flashes of heat at, 300 
j o^tro-intestinal disturbances at, 301 
hot flushes of, 300 
m^anity' at, 301 
libido of, 301 
nervous syTnptoms, 301 
normal, sy-mptoms, 300 
precocious, 299 
psychic symptoms, 301 
skin eruptions of, 301 
sv.'eat5 of, 300 
symptoms, 300 

" factors influencing severity', 301 
vasomotor symptoms, 300 
Menitniai blood, amount of, 2S7 
composition of, 2S7 
noncoagulability' of, 2S3 
source of, 307 

cycle, blood picrure during, 2S6 
* changes in, historical data, 306 
in cervix uteri, 324 
in corpus luteum, 331 
in endometrium, 30S 
in genital canal, 306 
in ovary', 327 
in tubal mucosa, 3 IS 
in vaginal mucosa, 324 
dual secretion theory', 349 
follicular phase, 349 
Gebhard’s theory', 306 
luteal phase, 350 

relation of anterior pituitary' to, 2S2, 347 
s^uence of events in, summary, 344 
time of ovulation in, 671 
disturbances, functional, abortion and, 
diflerentiation, 1101 
molimina, 2S3 

vrave theory' of menstruation, 2S0, 2S4 
Menstruating phase of cervix uteri, 324 
of endometrium, 314 
of tubal mucosa, 320 
r^Ienstmation, age of onset, 290 
amount of blood lost, 2S7 
bleeding in, mechanism of, 317 
underh'ing cause, 351 
blood picture during cy’cle, 2S6 
pressure during, 2So 
cessation of, in pregnancy', 645 
clinical characteristics, 2S3 
composition of discharge, 2S7 
corpus luteum of, 331 

and corpus luteum of pregnancy', dif- 
ferences in, 340 
historical data, 2S1 
stage of hvperemia or proliferation, 
‘ 331 

of maturity', 334 
of retrogTi^on, 33S 
of vasculari 2 ation. 332 
cy'clical changes in cervix uteri, 324 
in corpus luteum, 331 
in endometrium, SOS 
in genital canal, 306 
in ovary', 327 
m tubal mucosa, 31S 
in va^nal mucosa, 324 
dual secretion theory', 349 
duration of flow, 2S7 
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ilenstruation, endometrium in relation to, 
historical data, 2S1 
hormone theory, 2S1 
hypophyseal factor in, 282, 347 
in light of newer knowledge concerning 
physiology of reproduction, 344 
knee-jerk reflex in, 286 
libido during, 2S4 
lunar theor}^ 279 
menstrual wave theory, 280, 284 
Meyer's theory of primacy of ovum, 344 
muscle power during, 2S5 
noncoa^ability of discharged blood, 288 
normal, characteristics of, 283 
objective phenomena, 286 
ovarian follicle hormone in, historical data, 
281 

pain of, 283 
periodicity of flow, 286 
Pfliiger's theorj’-, 280 
phj'^siology of, historical review, 279 
plethora theory, 279 
precocious, 293 

and nongenital hemorrhage of newborn, 
distinction between, 293 
causes and types of, 294 
clinical course, 295 i 

true, incidence and age of, 294 
tumors of endocrine glands as cause, 
295 

pulse rate during, 285 
reappearance of, after labor, 871 
subjective phenomena of, 283 
temperature of body during, 285 
theories of, earl}^ 279 
new, 351 

underlying cause, 351 
uterine ferment theory, 279 
without ovulation, 345 
Mental hy^ene of pregnancy, 70S 
state in pregnancy^ 649 
Mentolambda circumference, 5 IS 
Mento-occipital diameter, 517 
Merosomatous monsters, 540 
causes of, 541 

IMertz-Luttge test for pregnancy, 653 
jMesatipellic pelvis, 266 
Mesencephalon, 428 
jVIesenchyme, 421 
jMesocolon, sigmoid, 221 
Mesoderm, 408 
dorsal, 421 

early differentiation of, 420 
extra-embryonic, 421 
intermediate, 421 
intra-embryonie, 421 
lateral, 421 
somatic, 421 
splanchnic, 421 
somites, 423 
Mesometrium, 227^ 

Mesonephric fold, 564, 565 
tubule, development of, 560, 561 
Mesonephrogenic cord, 561 
Mesonephros, 421, 561 
Mesosalpinx, 227, 231 
Mesovarium, 227, 235 
formation of, 564 
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Metabolic changes as factor in onset of 
labor, 745 

in pregnancy, 650, 949 
disturbances as cause of eclampsia, 1040 
Metabolism in pregnancy, 650, 949 
Metanephros, 421 
Metoestrum, 362 

Metroplastic operations for double uterus, 
pregnancy following, 1071 
Meverall, Othowell, 48 
Meyer's conception of normal conjugate, 269 
theory of primacy of ovum, 344 
Michaehs* conception of conjugata vera, 269 
Midbrain, 428 

IMiddle west, history of midwifery in, 168 
Middleton, Peter, 152 
Midgut, 431 

IVIidwifery, American, and development of 
gynecology, 143 
British, development of, 4 
French, development of, from Pare to 
Baudelocque, 69 
German, development of, 95 
Midwives, Chamberlen's attempt to or- 
ganize, 47-49 
earlj^ British, 50 
Maubray's qualifications for, 13 
training of, in eighteenth centui-y France, 
92, 93 

Mijsberg's theory of vaginal development, 
579 

Milia in newborn child, 879 
Milk, colostrum distinguished from, 646, 647 
: fever, 858 

human, amount of, 858, 859 
composition of, 858 
drugs excreted in, 860 
production of, factors influencing, 859 
quality of, 859 

secretion in puerperium, 858, 859 
in diet of pregnancy, 692 
iMiller, Henry, 168, 169 
Miller's embryo, 405, 406, 445, 447 
Milward, Edward, 22 
]Miscarriage, 1084 

Missed abortion, 1105. See also Abortion^ 
missed. 

Mitchill, Samuel Latham, 165 
Mitotic cell division, 387, 388 
Mitral stenosis in pregnancy, 981 
Molding of fetal head in labor, 767, 774 

asymmetries due to, in newborn, 
880 

in relation to intracranial injuries, 
550 

IMoles, blood, in abortion, 1099 
carneous, 1099 
fleshy, 1099 
hematoma, 1099 
hydatidiform, 458 
abortion due to, 1092, 1099 
Giffard's case, 20 

hydramnion and, differentiation, 479 
therapeutic abortion in, 1104 
vesicular, 458 
Molunina, menstrual, 283 
Mongolian spots in newborn, 904 
Mongolism, 539 
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Moniiia ^nl]vova^initL^ in pregnancy, lOSl 
Monkey?, oe-^trous cycle in, ’M9 
Monotrcrnata, oe?trous cycle in, 3G4 
Monro. Alexander, 147 
Moa' pubi-, 203 
veneris, 203 

changes in, at menopause, 304 
at pubeny, 202 
Moaners. 540 

amnion in produc tion of, 52S 
caixre of, 541, 512 
ehi?sification, 540 
defeats of, loc^al, 543 
major, 545 

development of, in embr 3 *onaI period, 523, 
527, 52s 

diagno'5 by x-ray, 713 
double, 541 
c^use of, .541 

roentgenologic duignods, 713 
faulty implantation of ovum as cau?e, 52S 
formation of. theories of, 52S 
in relation to alxjrtion, 515, 10S9 
Maub ray’s conception of, 14 
mcro.-somutoa-, 540 
cau?e of, 541 
«=ingle, 540 

Montgomery'^ glands, 040, G4G 
Moore, (horge, and puerperal fever, 114, 115 
Morgagm " hydaiid', 23S 
Morgan, John, 150 
Morning Mf-kne.'? of pregnane^’, 705 
Morphine .-ulphate in lalxir, SIO 
v,ith scopolamine in labor, SIO 
Moi 7 )holog>' of pregnancy, 2Sl 
Morula stage of embr^'o, 403 
Mo-?e, Bartholomew, 20 
Mott, Valentine, 105 
Moultrie, John, 144 
Moultne, William, 144 
Moa-e, oe-troas cycle in, 3GG 
MufO'a, cer^rical, 224 
nar-al. in pregnancy, 022 
tubal, 233 

cyclical changes in, 3 IS 
uterine, 224 

changes in pregnancy, 402, 637 
compact layer of, changes in pregnanev, ! 

402 ^ ; 

implantation of embrj*o in, 442 ! 

layer of, changes in pregnanev, 
402 

vaginal, 231 
cyclical changes in, 324 
Mucous membranes, hemorrhage into, in 
nevrborn, S9G 

tissues of umbilical cord, 4G0 
Mueller’s maneuver in labor, 709, SOO 
Alullerian ducts, .560 
development of, 5GG 
in development of vagina, 577 
relations to wolffian ducts, 506, 507 
tubercle, 507, 5GS, 572 
Aluileris contribution to knowledge of bonv 
pelvis, 209 

Alultipara, normal, physical signs of labor 
in, SOO 

Multiple cartilaginous exotoses, fetal, 53S 


Multiple enchondroinata, fetal, 530 

I)regnancy, 930. See aho Pngnayicy, 
ynultiplc, 

Mundc, Paul F., 1S7 
Muridac, ocAtrous cycle in, 30G 
Murmurs, heart, in jjregnancy, 621, 070 
MuacIc or muscles: 

bullx^eavcrnosus, 20S, 231 
coccygeus, 107, 250 
comprcAAor urethrae, 211 
coiiAtrictor urethrae, 211 
erector clitoridis, 20S 

genital, physiologic cluinges in, in oCAtrous 
cycle, 36^3 

ischiocaverno?us, 20S 
levator ani, 107, 250 

iliococcygeal i)art, 251 
pubococcygetil, 251 
of Libia, tot for integrity of, SI 5 
obturator, internal, 107, 250, 270 
of newlxirn, birth injuries to, SSI 
of i)clvis, 250 

of perineum, sui>erGcial, 207 
tranAVcr?c deep, 211 
piriformis, 197, 250, 276 
jKJwer during menstruation, 2S5 
sphincter ani extermis, 200, 222 
interna-:, 2(X), 222 
of membranous urethra, 211 
urethrae membramiceac, 211 
vaginae, 20S, 231 

sternocIeidomaAioid, hematoma of, in 
newborn, SS4 

traasver?as perinei profumla?, 211 
superficiali-, 207 

I trigonal, of bladder in pregnanev, 620 
uterine, iucTeiu=ed irritability of, as cause 
i of Olivet of labor, 741 

I physiologic changes in oestrous cycle, 3G3 

I Ma^culur coat of uterine tuix,‘, 233 
of utera<, 224 
of vagina, 231 
Ma-culus. See Mu^dc, 

Mus^ey and IlandalJ’s treatment of cclamp- 
sLa, 1051 

Mutations in genu cells, 3S3 
Myocele, 424 

Myomata of uterus, alxirtion and, differ- 
entiation, 1101 
aljonion due to, 1002 
in pregnancy, 1073 
Myometrium, 224 
Myotome, 424 
Mj-xederna, congenital, o3S 


XABOTin,\N follicles, 225 
Naboth’s ovules, 225 

Naegele’s contribution to knowledge of bony 
pelvis, 2G9 
obliquity, 772 

^ rule for determining date of labor, 709 
Nageles, Franz Carl, OS 
Nageles, Hermann, OS 

Nagel's work on development of vagina, 577 
Nasal hemorrhage in newborn, S90 
mucosa in pregnancy, G22 
Nausea and vomiting of pregnanev, 1000 
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Nausea and vomiting of pregnancy, adminis- 
tration of solutions by bowel in. 
1014, 1015 

as sign of pregnancy, 647 
continuance of medical measures, 1019 
dextrose administration in, intrave- 
nous, 1016, 1017 
rectal, 1014, 1015 
diagnosis, 1008 
diet in, 1012 

duodenal tube feeding in, 1018 
etiology, 1006 
frequent feedings in, 1012 
hospital treatment, 1013 
hypodermoclysis in, 1014 
insulin in, 1017, 1018 
intravenous injection of dextrose in, 
1016, 1017 

laboratory findings, 1009 
mild stage, treatment, 1011, 1012 
moderately severe stage, treatment, 
1011, 1013 

pathologic anatomy, 1007 
physical conditions predisposing to, 
1011 

proctoclysis in, 1015 
prophylaxis, 1010 
rectal feeding in, 1014, 1015 
sedatives in, 1012, 1014 
serum protein values in, 1009 
severe stage, treatment, 1011, 1013 
special procedures in, 1014 
symptoms, 1007 

therapeutic abortion in, 1020, 1104 
treatment, 705, 719, 1010 
urine output in, 1010 
in spurious pregnancy, 676 
Navel, 475 

Necrosis, fat, subcutaneous, of newborn, 884 
pressure, of scalp in newborn child, S83 
Neofetal period, fetal anomalies originating 
in, 524 

Nephritis, chronic, of pregnancy, 1021 
albuminuria in, 1022, 1023 
diagnosis, 1022 

eclampsia as cause, 1021, 1031 
etiology, 1021 
hypertension in, 1023 
preeclamptic toxemia as cause, 1021, 
1031 

prognosis, 1024 
symptoms, 1022 
treatment, 1024 
urine in, 1022 

Nephrosis, acute, of pregnancy, 1026 
Nephrostome canal, 561 
Nerve or nerves: 
anococcygeal, 250 

cranial, embryological development, 427, 
428 

dorsal, of clitoris, 249 
femoral cutaneous, posterior, 249 
genitocrural, 249 
genitofemoral, 249 
hemorrhoidal, inferior, 249 
ilio-inguinal, 249 
labial, anterior, 249 
of pelvis and perineum, 238, 248 


Nerve or nerves: 
perineal, 249 

peripheral, birth injuries of, 553, 884 
plexus, hemorrhoidal, middle, 248 
hypogastric, 248 
pudendal, 248 
sacral, 248 

sympathetic cavernous, 249 
uterovaginal, 248 
[ vesical, 248 
I pudendal, 248 

sacral, perineal branches, 249, 250 
sciatic, small, 249 

Nervous symptoms of menopause, 301 
system, central, in fetal syphilis, 535 
of fetus, birth injury of, 548 
embryological development, 425 
of fetus, 520 
of newborn child, 878 
Neural crest, 428 
groove, 425 
plate, 416, 425 

Neurocranial portion of head, embryological 
development, 415 
Neuropore, anterior, 428 
Neurosis, gastric, of pregnancy, 1009 
Nevi, telangiectatic, in newborn, 902 
New surgical literature, 1 
New York, midwifery instruction in, early 
history of, 160-167 

New York University Medical College, 
founding of, 166 
Newborn child, 874 
albuminuria in, 877 
anatomic peculiarities, 875 
apnea of, 875 
asph;^ia in, 829, 875 
artificial respiration, 829 
due to intracranial injury, 888 
atelectasis in, 874 
birth fractures of clavicle, 885 
of cranial bones, 886 
of femur, 886 
of humerus, 886 
injuries, 548, 883 
intracranial, 548-552, 887-890 
physiologic, 879 
to bones, 885 
to muscles, 884 
to peripheral nerves, 884 
to skin, 883 
blood of, 876 
blue bh'th-spots in, 902 
breasts of, 883 

caput succedaneum in, 549, 776, 879 
care of, 727 
immediate, 828 
of eyes, 828 

cephalhematoma in, 886 
circulation of, 875, 913 
clothing of, 726 
congenital affections, 901 
contusio cerebri in, 888 
dehydration temperature in, 894 
digestive organs of, 877 
diseases of, congenital, 901 
extra-uterine acquired, 901 
endocrine glands of, 878 
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Newborn child, extremities of, S82 
eyes of, care, 828 
facial asymmetry in, 880, SSI 
paralysis in, 884 
feeding of, S90 
amounts required, S92 
artificial, 893 

complemental, before active milk 
production, S90, 891 
when breast supply is inadequate, 
892 

frequency, 863, 891 

fever in, as sign of intracranial injury, 
889 

genital organs of, 878 
head of, configui'ations due to molding, 
880 

hematoma of sternocleidomastoid in, SS4 
hemorrhage from umbilical stump, 896 
in suprarenal gland, 896 
into skin and mucous membranes, 896 
intracranial, 896 
nasal, 896 

nongenital and precocious menstrua- 
tion, distinction between, 293 
hemorrhagic disease of, 895 
treatment, 896 

hernia into umbilical cord in, 902 
hymenal cyst in, 878 
tag in, <S78 
icterus of, 876 
gravis, S94 

identification methods, 830 
immediate care, 82S 
immunity to contagious diseases, SS3 
impetigo contagiosa bullosa in, 903 
inanition temperature in, 894 
mfarct urine of, 877 

injuries to, at birth, 548, 883, See also 
Xewborn childj birth injuries. 
intracranial hemorrhage in, 896 
injuries in, 548-552, SS7-S90 
diagnosis, 889 
etiology, SS7 
pathology, 54S-552, 88S 
prognosis, SS9 
symptoms, 888 
treatment, 889 
length of, 879 
meconium of, 877 
melena in, 895 
milia in, 879 
iMongolian spots in, 902 
nasal hemorrhage in, S96 
nervous system of, 878 
nuclear icterus in, 894 
nutrition of, 890 
obstetric paralysis in, 885 
ophthalmia in, 904 
prevention, 828 

pathologic conditions with physiologic 
basis in, 894 
pelvis of, 259 
pemphigus in, 903 
pcs calcaneus in, 882 
physical characteristics, 878 
physiologic peculiarities, 875 
premature, 897. See also Prematurity. 


Nesvborn child, pressure necrosis of scalp in, 
883 

pyemia in, 004 
pyodermias in, 903 
respiration in, 829. S74 
respiratory disturbances in, as sign of 
intracranial injury, SS9 
results or subsequent effects of fetal life 
upon, SS2 

resuscitation of, methods, S29 
Pugh’s method, 32 
salivary gland infection in, 904 
sepsis in, 904 
size of, 879 
skin of, 870 

congenital affections, 902 
infectious diseases, 903 
somnolence in, as sign of intracranial 
injury, SSS 
stools of, 877 

subcutaneous fat, necrosis of, SS4 
telangiectatic nevi in, 902 
temperature regulating mechanism, 
875 

thymus of, 878 
thyroid gland of, 878 
tooth bud infections in, 904 
transitional diarrhea in, 877 
transitory fever in, 894 
tying the cord, S2S 
umbilicus of, diseases, 901 
urinary organs of, 877 
' urine of, 877 
weight of, 879, SS2, 890 
initial loss, 882, SS9 
wryneck in, 884 
Nicholls, Frank, 27 

Nipples, care of, in pregnancy, 703, 725 
in puerperium, 862, SG3 
defective, problem of feeding infant, S93 
fissures of, problem of feeding infant, 
S93 

treatment, 863 
inverted, 863 

sore, problem of feeding from, 893 
Nitabuch^s stria, 648 

Nitrous oxide and oxygen anesthesia in 
labor, SI 1 

Node, Cloquet’s, 247 
Hensen’s, 411 
Rosenmiiller’s, 247 
Noduli liunphatici vaginales, 231 
Normal conjugate, 269, 274 
Notham-Frank test for pregnancy, G51 
Notochord, 411 
Nuck’s canal, 227 

Nuclear icterus in newborn child, 894 
Nucleus pulposus, 256 

Nunneley, Thomas, and puerperal fever, 
113 

Nutrition, fetal, 518 
of embryo, 438 
embryotrophic, 446 
hemotrophic, 450 
of fetus, 474 

; of newborn infant, 890 
1 placental, 518 
j Nympha, 203 
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Obesity and age of menopause, 299 
Oblique diameters^of pelvis, 271, 272, 274, 6S6 
Obliquity, Naegele^s, 772 
Obliterated hypogastric artery, 240 
Obstetrical conjugate of pelvis, 273, 776 
examination, 795 
paralysis in newborn child, 885 
pelvis, 252, 271 

Obstetrician, preparation of, for delivery, 793 
Obstetrics and gynecology, separation of 
instruction in, 190 
Obturator fascia, 250 

tendinous arch of, 251 
internus muscle, 197, 250, 276 
Occipital bone, ossification of, 516 
fontanel, 516 

Occipitofrontal diameter of fetal head, 276 
Occipitomental diameter of fetal head, 276 
Occipitoposterior positions, causes of, 786 
mechanism of labor in, 785 
Oestrin, 351 

as factor in onset of labor, 744, 745 
Oestrous cycle, 361 

genital muscular changes, physiologic, 
363 

in Carnivora, 367 
in Lagomorpha, 365 
in Marsupialia, 364 
in monkeys and apes, 369 
in Monotremata, 364 
in Rodentia, 366 
in Ungulates, 368 
in various orders of mammals, 364 
Oestrus, 361 

Oil-ether rectal anesthesia in labor, 811 
Oligodactylia, 545 
Oligohydramnion, 457, 480 
clinical characteristics, 480 
diagnosis, 480 
etiology, 480 

Omphalomesenteric arteries, 436 
veins, 437 

One-two reaction of Hisaw, 351 
Oocyte, 392 

Oogenesis, 384, 385, 389 i 

sequence of events in, 386, 392, 393 ' 

Oogonia, 392 

Ootids, 392, 394 | 

Operculum, 445 i 

Ophthalmia neonatorum, 904 | 

prevention, 828 I 

Opossum, oestrous cycle in, 364 
Optic vesicles, 417 
Oral plate, 432 
Organ, Rosenmiiller^s, 238 

systems, establishment of, in embryos, 425 
Orifice of urethra, 204 
of vagina, 204 

Orificium externum uteri, 223 
internum uteri, 223 
urethrae externum, 204, 219 
internum, 219 
vaginae, 204 

Ornithorhynchus, oestrous cycle in, 364 
Os coccygeus, 270 

external, of uterus, 223 
frontale, ossification of, 516 
internal, of uterus, 223 


Os occipitale, ossification of, 516 
parietale, ossification of, 516 
temporale, ossification of, 516 
Osborn, William, 41 
Osgood, George, 153 
Osiander, Freiderich Benjamin, 97 
Osier, Sir William, 194 
Osler^s classification of anemias of preg- 
nancy and puerperium, 964 
Ossification centers, 513, 514 

in fetus in diagnosis of maturity, 518 
of bony pelvis at various stages of life, 
255-264 
of skull, 516 

time of appearance of, 513, 514 
Osteochondritis syphilitica, fetal, 533, 535 
Osteochondrodystrophia fetalis, 538 
Osteogenesis imperfecta, 538 
Osteomalacia congenita, 538 
in pregnancy, 954 
treatment, 955 

Osteophyte, puerperal, 626, 658 
Osteopsathyrosis, fetal, 538 
Ostium abdominale tubae uterinae, 233 
uterinum tubae, 231 
Ould, Sir Fielding, 24-26 
Quid's contribution to knowledge of bony 
pelvis, 268 
Ovarian arteries, 243 
ligament, 237 
veins, 247 

Ovariotomy, Atlee's contribution to, 188 
British contributors to, 193 
McDowell’s pioneer work, 177-179 
Smith's pioneer work, 179 
Ovary, 233 

carcinoma of, in pregnancy, 1074, 1075 
changes in, at menopause, 302 
at puberty, 293 
in pregnancy, 640 
cortical layer, 237 
cyclical changes in, 327, 386 
cystic degeneration of, 331 
cysts of, hydramnion and, differentiation, 
479 

decidual formation in, in pregnancy, 640 
development of, 585 
from indifferent sex gland, 588 
indifferent stage, 587 
sexual differentiation stage, 588 
follicles of, development and maturation 
of, 237 
fossa of, 235 
genital cells of, 589 
hilum of, 235 
histologic changes in, 327 
hormones of, 351 
historical data, 281 
indifferent cells of, 589 
interstitial cells of, 327, 341 
glands of, 341 
lateral surface, 235 
ligaments of, 235 
lower pole, 235 
macroscopical changes in, 341 
margins of, 235 
medial surface, 235 
medullary layer, 237 
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Ovary, position of, variations in, 235 
relations of, 233 
of anterior pituitary to, 347 
of muUerian duct and mesonephros to, 
591, 593 

rete cords of, development, 591 
secretion of, duality of, 349 
size of, 235 
structure of, 237 
suspensory ligament of, 225, 237 
theca-lutein cells of, 341 
tubal extremity, 235 

tumors of, as cause of delayed menstrua- 
tion, 299 

of precocious menstruation, 295 
in pregnancy, 1074 
tunica albuginea of, 237 
formation of, 589 
upper pole, 235 
uterine extremity, 235 
vesicular appendages of, 238 
Ovoid, fetal, changes in, in labor, 754 
Ovulation, 330, 394 
menstruation without, 345 
time of, in menstrual cycle, 671 
Ovules, Naboth’s, 225 
Ovum, 327, 382 
animal pole, 401 
cleavage division, 401 
disease of, abortion in relation to, 545, 1088 
duration of life, 345 
fertilization of, 381, 397 
implantation of, faulty, as cause of terata, 
528 

time of, 674 

impregnated, inherent causes of abortion 
in, 1086 

life supply dormant at birth or are they 
produced throughout sexual life? 385 
maturation of, 3S1 

compared with maturation of sperm, 391 
migration of, to fallopian tube, time re- 
quired for, 673 

pathologic, and abortion, 545, 1088 
primacy of, Meyer’s theory, 344 
size of, 381 

transportation of, 378, 394 
after fertilization, 442 
tuberculosum, 1099 
vegetative pole, 401 
viability of, 396 

Oxytocin as factor in onset of labor, 744, 745 


Pad, vulvar, in puerperium, 855 
Pain in abortion, 1099 
control of, 1102 
labor, 740, 794 
false, 759, 794 
force exerted by, 746 
lower abdominal, in pregnancy, 696, 724 
of menstruation, 283 
pelvic, in pregnancy, 696, 724 
sacro-iliac joint, in pregnancy, 697 
Paine, IMartyn, 166 

Pajot’s law of accommodation, 598, 767 
Palfyn, Jean, 56 

Palfyn’s forceps, historical data, 56-58 


Palmate folds of cervix, 223, 224 
Palpation, abdominal, in diagnosis of en- 
gagement in labor, 796, 797 
of fetal position, 606 
Pancreas, diseases of, in pregnancy, 956 
in fetal syphilis, 534 

Papanicolaou and Stockard^s vaginal smear 
method, 358 

Papyraceous fetus, 941, 942 
Paralutein cells of corpus luteuin, 335 
Paralysis, Erb’s, 885 
facial, in newborn child, SS4 
I^iumpke’s, of newborn, 885 
obstetric, in newborn child, 885 
I Parametrium, 224, 225 

changes in, in pregnancy, 629 
clasmatocytes of, 029, 631 
histiocytes of, 620 
histology of, in pregnancy, 620 
phagocytic tissue development in preg- 
nancy, 631 
Pariisitic twins, 546 

Parasitism, intestinal, in pregnancy, 990 
Parathyroids, changes in, in pregnancy, 627 
diseases of, m pregnancy, 952 
Para-urethral ducts, 204 
Paravesical fossa, 215 

Pardee’s classification of heart disease in 
pregnancy, 981 
Pare, AinbroLse, 69 

Parc’s contribution to knowledge of bony 
pelvis, 268 

Parietal bone, ossification of, 516 
Paris Maternite, school for midwives, found- 
ing of, 92, 03 

Parkes’ studies on hormonal influences in 
onset of labor, 744 
Paroophoron, 238 
Parovarium, 238 

Paroxysmal tachycardia at menopause, 301 
in pregnancy, 9S2 
Parry, John S., 153, 154 
Pars analis recti, 221 
intermedia, 207 

pelvina of urogenital sinus, formation of, 
582 

petrosa, 510 

phallica of urogenital sinus, formation of, 
582 

tympanici, 516 
uterina, 231 

Partes genitales externae, 203 
laterales, 270 
Parturition, 474 
Pasteur, Louis, 101 
Pathology, antenatal, 521 
cellular, advent of, 95 
of embryo and appendages, 477 
of fetus, 521 
of pregnancy, 947 

Patient, preparation of, for labor, 793 
for vaginal examination in labor, 803 
Patten’s studies on fetal circulation, 906 
on postnatal changes in circulation, 913 
Pattison, Granville Sharp, 166 
Payne’s embryo, 413 
Peaslee, Edmund Kandolph, 190 
Peg cells, 319 
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Pellagni in prognuiicy, 1004 
Pc4vic fiivitVj 2lo 
nnaloiny of, 215 
dcrmitioa of, 107 

auiM'los and fiusciue surrounding, 197 
colon, 221 

curve forceps, invention of, Gl], Go, 69 
diaphragm, 107, 213, 251 

fascia of,^ inferior and superior, 213 
dniinage after labor, Whiio’vS princh4c of, 
102, 103 

examination in pregnancy, GSl 
le,-ions and age of menopause, 200 
pain in pregnancy, GOG, 724 
viMvra, 21S 

Pelvimeicr, Breisl:y\s, GS2 
IVlvimetrv, 

Pelvis, 105 

ai)norinalities of, roentgenologie demon- 
stration, 713 
anatomy of, 105, 270 
in (luadrupeds, 7t)3 
arteries of, 2 U) 
axis of, first ire of term, 2G0 
hi(>h>gy of, 252 
i)ony. 252 
biology of, 252 
(levclojunent of, 255 
history of, 2G7 
individual variations in, 2GG 
nuaiMireinents of, 271, GSl 
Ossification centers at various stages of 
life, 255-2tU 
racial variations in. 2tiG 
st*x ditTerences in, 2t)l 
diameters, 271, 273, 77G i 

anatomical conjugate, 273, 770 | 

unteronosterior, of outlet, GOO 
Hautlelotaiue\s, 271, iiS3 
bitrochantcric, GS3 
conjugate, 273 

diagonal conjugate, 273, 274, GSG, GS7, 
77t> 

external conjugate, 271, G83 
oblique, 271, 272, GSG 
intcrcrislal, 271, <>83 
internal oblique, 274, GSG 
interspinous, 271, GS2 
interlroeluinteric, 272, GS3 
measununents, (581 
normal cam jugate, 273, 274 
oblKiue, 272, 274, GvSG 
obstetrical conjugate, 273, 77G 
taking, GSl 
liv x-ra 3 ', 714 

transverse, of inlet, 274, GSS^ 
true 1 ‘onjugatis 2G9, 273, GSG 
(luIu*hop(‘llic, 2tU> 
dynainie, 252 

elfcct of typi‘ of locomotion of species on, 
253 

false, 195 
fascine of, 250 

floor, changes in, in lalior, 754 
greater, 195 

ideal for passage of fetus, eonstruetion of, 
7t}5 

inlet, diameters of, 273, 7/4 


Pelvis, inlet, external measurements, 682 
internal measurements, GS6 
transverse diameter of, 274 
lesser, 195 
ligamentous, 252 

lymphatic vessels and glands of, 247 
major, 195 
meiusuremeuts, GvSl 

use of .r-ray, 714 
external, 271 
internal, 273 
mesatipollic, 2GG 
minor, 195 
museles of, 250 
nerves of, 23,8, 24S 
obstetrical, 252, 271 
of jnainmals, dilTerences in, 252, 253 
sex difTerences in, 254 
of newborn infant, 251 
of qiuulupcds compared with man, 253 
of vertebrates, dilTerences in, 252 
outlet, diameters of, 275 
measurements, GSS 
planes, 2G9, 274 
Ilo(lge\s system, 2GS 
measurements of, 274 
j)latyf)elvic, 2GG 
regions of, 775 

relation of trunk and vertebral column to, 
in ili tie rent species, 254 
soft parts, 27G 
transverse ligament of, 210 
true, U)5 

types, Turner’s classification, 2CG 
variations in, according to species, 252-25-4 
! veins of, 245 
[ ve.Nsels of, 238 
I Penqihigus neonatorum, 903 
Pennsylvania Hospital, first midwifery in- 
struotion in, b^" 8hij){)en, 14S 
Pennsylvania University, midwifery instruc- 
tion in, early iiistory of, 155-159 
Penrose, Uiehard A. F., 17G 
Pent land, John, 121 
Percival, Thonuus, IGl 

Perez’s studies on metabolic factor in onset 
of labor, 745 
Perfect, William, 37, 38 
Per igraimlosal- vascular wreath, 332 
Perimetrium, 224 
Perineal artery, 245 
l)()dy in labor, treatment, 814 
compartment, deep, 211 
superficial, 205 
fascia, superficial, 205 
interspace, superficial, 205 
muscle, transverse, deep, 211 
superficial, 207 
nerve, 249 

Perineum, anal region, 200 
anatomy of, 105, 197 
arteries of, 240 
central tendinous point, 207 
incision of, in labor, SIC 
lacerations of, in labor, 814, 842 
repair of, 842 

lymphatic vessels and glands of, 247 
inusclos of, superficial, 207 
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Perineum, nerves of, 23S, 24S 
urogenital region of, 203^ 
deeper anatomy, 205 
external anatomy, 203 
veins of, 245 
vessels of, 238 

Peripheral circulation in pregnancy, 979 
nerve injui’ics at birth, 553, 884 
Peritoneal cavity, 215 
Peritoneum, 215 
changes in, in pregnancy, 039 
ectopic decidual formation in, in preg- 
nancy, 639 

visceral, of uterus, 224 
Peri vitelline space, 327 
Perkins, Benjamin Douglas, 162 
Pes calcaneus in newborn child, SS2 
Petechial hemorrhages in newborn cluld, SS2 | 
Peters^ embryo, 405, 411, ‘1-17, *1*18, 451 i 
Pfiuger’s theory of menstruation, 2S0 
Phagocytic tissue, devcIoi)ment of, in para-; 

metrium of pregnancy, 631 
Phallus, 583 

period of development of external geni- 
talia, 583 

Pliantoin pregnancy, 675 
Philadelphia, midwifery instruction in, early 
history of, 148, 155-160 
Phillips, Elizabeth, 14*1 
Phlegmasia alba dolens. White’s description 
of, 105 

Phloridzin glycosuria in pregnancy, G50 
test for pregnancy, 051 
Phocomelia, 54*1 
Phthisis of placenta, 4S2 
Physick, Philip S>uig, 152 
Pliysiologic anemia of pregnancy, 623, 9G3, 
964 

Physiology of birth processes, 740 
of fetus, 513 
of newborn child, 874 
of pregnancy, 381 

of reproductive organs, exclusive of preg- 
nancy, 279 
historical review, 279 
Pig, oestrous cycle in, 368 
Pigmentation of skin in pregnancy, C IS 
Pillars, decidual, 470 

Pineal gland, tumors of, as cause of precocious 
menstruation, 295 
Piriformis muscle, 197, 250, 276 
Piskacek’s sign of pregnancy, 663, 664 
Pitcher douche in puerperium, 855 
Pituitary extract in pyelitis of pregnancy, 731 
gland. See Hypophysis. 

Pituitrin in labor, 831, 832 

explanation of effects, 744, 746 
refractoriness of uterus to, Ivnaus’ ex- 
periments, 364 
Placenta, 465 
abnormalities of, 503 
abortion due to, 1086, 1098 
as cause of eclampsia, 1041 
abruption of, abortion due to, 1094 
Bourgeois’ early method in, 74 
Guillemeau’s early method in, 71 
abscess of, 494 
accreta, 497, 839 


Placenta accreta, clinical juspccts, 501 
diagnosis, 501 
etiology, *198 
histology, *198 

placental adhe.'iions and, differentiation, 
501 

prognosis, 502 

retained ^eparatcd placenta and, differ- 
entiation, 501 
treatment, 502 
adherent, 497 
apoplexy of, 482 

its factor in extent of fetal growth, 521 

battledore, 502, 503, 505 

bii)artita, 503 

caleilieatiou of, *100 

canalized fibrin of, 40S 

changes in fetal .syphilis, 533 

ciiorio-angiofibroma of, 489, 493 

cireumvallata, 50*1 

cirrho.'iis of, 482 

cysts of, 4S7 

delivery of, 836 

Bard’s early method, 164 
diseases of, 4S1 
edema of, 496 

expression of, Baer’.s indirect method, 835, 
837 

Crede method, 837, S3S 
simple, 836, 837 

expulsion of, in labor, 75*1, 834, 835 

Duncan’s mechanism, 757, 758, 790, 
. 791 

Scluiltze’s mcchani.sin, 750, 757, 790, 
791 

fenestrata, 503 
i fetalis, *167 

j fetu.s and, relations between, 518 
j fibrinoid material of, *168 
formation of, *105 
Friinkcl’s disease of, 53!?, 534 
hemangioma of, 491 
hemorrhages of, 495 
hepatization of, 4S2 
in fetal nutrition, 5 IS 
in relation to fetal disease, 529 
infarcts of, *174, 4S1 
clinical significance, 480 
frequency, 4S6 
in abortion, 1009 
nature and etiology, 485 
red, 474 

toxemias of pregnancy and, relation 
between, 480 
varieties, 482 
white, 474 

inflammation of, 494 
inspection of, after delivery, 839 
interna, 4GS 
lobules of, 473 
mature, 472 
• nutrition of, 51S 

passage of carbohydrates through, 5 IS 
of vitamins through, 519 
of water through, 518 
phthisis of, 482 
physiology of, 474, 518 
polyps of, in abortion, 1099 
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Placenta praevla, abortion due to, KHM 
Portal’n early ile>cn|)tion of, 83 
removal of, manual metliod, 839 
>'eirrhus of, 182 

.-eiulity of, aa cause of on<et of Ia!)or, 7i3 
sepanOed, retained, i)laeonta accreta and, 
ditTereiuiation, aOl 
separation of, iti lalnjr, 7ol, 831 
noianal ineehaniMn of, oOl) 
succenturiata, oDo 

tiviue patIu>lo;;y of, in al>ortuni, 1008 
tripartita, o03 
trulTee, 383 
tuberculosis of, 301 
ehurio-amnuit ie, 30o 
deeidtial, 301 
intervillous, 30 1 
intraY;u-rnlar rhorii)ine, 303 
intra villous, 301 

secondary to maternal tuberculosus, 070, 
077 

Inmors of, 3^V) 

clinieal aspects, 300 
etTeet'i tipon fetus, 301 
hemorrhage complicating, 301 
hydrauuuon with, 301, 302 
malignant, 303 

varici>>i(ii‘s of, rupture of, 31K>, 307 
ytdk-sae, 331 

Placental adhesions, plainmla accreta an<l, 
ditTercntiation, 31)1 

Idooil, in»‘rca>til venosit}* of, :is cause of 
uns<a of labor, 7 12 
circulatu)n, 370, 373 
-ej)ta, 370 
PlacenUition, 303 
early, 3 12 
Placentitis, 3 82 
Plane-*, ilinlge's, 2tVS 

of greatest pelvic tlimensious, 273 

of inft‘rior pelvi(' strait, 273 

of least pelvic dimeiisiotis, 273 i 

of ''Upermr peivi»t strait, 273 

pel vie, 2(>0. 273 

m(%*tsur(‘ meats of, 273^ 

Plasm, germ, continuity of, 382 

<icfeetive, tis eaust* of al)ortion, 333, 1088 
PJasinotn^phoidast, 330 
of elioriouie villi, 307 

PlasV modilication of LinzennH‘yer^s test 
h>r pregnancy, 033 
Plate, chorionic, 3bS 
cutis, 321^ 
latertil, 33tS 
neural, 3 10, 323 
oral, 332 
stomodeal, 332 

vaginal, primitive, fonnation of, o73 
Platelets, blood, in pregniuicy, 000, 003 
IMater, Felix', 30 
Platypellic pelvis, 200 
Platypus, oest rolls cycle in, 303 
Plethora theory of jjumstiaiation, 270 
Plexus^ bra(3ual, injuries of ncAvborn at 
birth, 883 

nerve, hemorrhoidal, 238 
liy])ogas<rie, 238 
piKlcndal, 238 


Plexus, nerve, sacral, 238 

syjupathctic cavernous, 249 
uterovaginal, 23S 
vesical, 238 

venous hemorrhoidal, 230 
ovarian, 237 
pudendal, 230 
uterovaginal, 240 
vesical, 210 

Plica rccto-uterina, 218 
umbicalis lateralis, 215 
media, 215 

Plicae palniatae, 223, 224 
deve]oj)jnent of, 571 
transversalis recti, 221 
tubariai‘, 233 

Plumbism in pregnancy, 1004 
Pneumonia, lobar, h\ i)regnancy, 072 
Pneumoperitoneum for tliagnosis of early 
pregnancy, 071, 712 

Podaiic version, Plights description of, 32 
Pooton, Kdunani, 9 

Poll I man's studies on fetal circulation, 900 
Point of ilirection, 003 
tendinous central, of perineum, 207 
Poisoning, lead, in pregnancy, 1004 
maternal, cause of abortion, 1091 
elTects on fetus, 535 
Polar bodies, 394 
Polycythemia iu pregnancy, 907 
Poly ( lac tylia, 545 
Polyhydramnios, 457, 478 
PoIy|)oid endometritis deciduae, 500, 510 
Polyps, placental, iu abortion, 1099 
PorPii, Paul, 81-83 
Portio supravaginal is cervicis, 223 
vaginalis, 223 
Position, Fowler's, 102 
knee-ehest, 720, 801 
of fetus, 590, 003 

abbreviations used to define, 003, G04 
causes which inlluence, G04 
t3a'*sificatiou, 003 
definition of, <503 
diagnosis, 005 

by abdominal palpation, COO 
by auscultation, 009, 011 
by ins[aH‘tion, 005 
by vaginal examination, Oil 
roentgenological, 710 
occipito])osterior, causes of, 780 
mechanism of lal)or in, 7S5 
varieties of, 003, 009 
Sims\ In’stor}" of, ISO 
Whitens. 102, 105 
Posterior fontanel, 517 
Postmenstrual jihasc of cervix' uteri, 324 
of endometrium, 308 
of tubal mucosa, 319 
Postnatal changes iu eireiiiation, 913-92S 
Postoestrum, 302 
Postpartum anemia, 904, 005 
eclampsia, 1054 

Postural treatment of i)yclitis of pregnancy, 
731 

Posture in labor, dorsal, S 18-82 1 
lateral, 822-827 
OukPs recommendations, 25 
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Pouch, Douglas^ 218 
recto-uterine, 218 
utero vesical, 218 

Pouteau, Claude, and puerperal fever, 112 
Pozzi’s work on development of vagina, 579 
Praeputium clitoridis, 203 
Precocious menopause, 299 
menstruation, 293 

and nongenital hemorrhage of newborn, 
distinction between, 293 
causes and types of, 291 
clinical course, 295 
true, incidence and age of, 291 
tumors of endocrine glands as cause, 295 
puberty, 203 

Predecidual phase of endometrium, 309 
Preeclampsia, 1035 
Preeclamptic toxemia, 1025 
albuminuria in, 1027 
as cause of chronic nephritis, 1021, 1031 
capillary disease in, 1029 
catharsis in, 1035 
cesarean section in, 1037 
diagnosis, 1026 
diet in, 1033, 1034 
diuresis in, production of, 1035 
edema in, 1028 
hidden, 1028 
management, 1035 
hypertension in, 1027 
induction of premature labor in, 1037 
mild, 1026 
treatment, 1032 
nomenclature, 1020, 1025 
prenatal care to prevent, 1033 
prophylaxis, 1033 
retinitis in, 1029 
sedatives in, 1034 
severe, blood in, 1031 
treatment, 1035 
symptoms, 1026 

termination of pregnancy in, 1036 
treatment, 1032 
vascular changes, 1029 
weight gain in, 1028 
Pregnancy, Abderhalden^s test for, 651 
abdominal enlargement in, 662 
pain in, 696, 724 
support in, 700 

abnormalities of genitalia in, 1061, 1067 
accidents in, 1003 
acromegaly of, 65S 
Addison^s disease in, 961 
prognosis, 962 
treatment, 962 

adenoma of thyroid gland in, 950 
adnexal inflammation in, 1078 
adrenalin test for, 651 
adrenals in, 627, 648 
albmninuria in, 613, 1026, 1027 
alimentary tract in, 620, 621 
anemia of, 698, 964 
aplastic, 967 
cWorotic, 964, 965 
treatment, 966 
megaloblastic, 965 
treatment, 966 
physiologic, 623, 963, 964 


Pregnancy, anemia of, severe, 964, 965 
treatment, 966 
splenic, 966 
anthrax in, 1000 
aortic regurgitation in, 981 
aplastic anemia in, 907 
appendiceal abscess in, 990 
appendicitis in, 989 
management, 989 
appendix in, 62 L 

upward displacement, 621, 989 
appetite in, 649 
areola in, 648 

Aschheini-Zondek test for, 659 
auricular fibrillation in, 982 
auscultatory signs, 665 
axial rotation of uterus in, 1066 
backache in, 724 
treatment, 697 
bacteriuria in, 621 
ballottement in, 666 
Banti’s disease in, 966 
bathing during, 707, 724 
bile passages in, disexises of, 987 
blood in, 622, 697, 963 
examination of, 679 
fibrinogen content, 699 
platelets, 699, 963 
pressure, taldng of, 691 
sedimentation rate, 623, 654, 699, 963, 
964 

volume increase, 624, 97S 
bowels in, care of, 705, 723 
Braxton-Hicks sign, 665 
breasts in, 640, 646 
care of, 702, 725 
Brucella infection in, 997, 1090 
burns in, 1003 

calcium metabolism, in, 952, 953 
carcinoma of cervix uteri in, 1076 
of ovaiy in, 1074, 1075 
cardiovascular system in, diseases of, 978 
care of bowels, 705, 723 
of breasts, 702, 725 
of nipples, 703, 725 
of teeth, 679, 700, 724 
cecum in, upward displacement, 621 
cells, 625 

cervical enlargement in, relation of similar 
changes in embryo to, 571 
I cervix uteri in, 638, 665 

cessation of menstruation in, 645 
changes in adrenals, 627, 648 
I in alimentary tract, 620 
in blood, 622, 963 
in breasts, 640, 646 
in cervix uteri, 638, 665 
in circulatory system, 622, 978 
in generative tract, 629 
in heart, 624, 978 
in hormonal system, 624 
in hypophysis, 625, 657 
in intestines, fel 
in kidneys, 613 
in larynx, 621 
in liver, 628 
in lungs, 622 
in ovary, 640 
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Pre^Jumoy, iu jv.inmu'triwin, iV20 

in jmnithynniLs <»*27 
in jHTiti>nruin^ TmI) 
in ro>pira(<)ry tnu*t» 021 
i!i >(oinarli, t»20 
in thyroid j'land, 027, 7U:i 
in uri’ion^, (>M“<i2U 
in urinary inirt, Old 
in uUTino artory, (>dS 
in tu<Tino hody nnu‘o-a, 0d7 
in utiTu.-, r*d:h^'»:js 
in Oki"' 

chifkt.‘U|io\ in, UMH) 
ch!»>.t'*ina of, 05S 
t*ho!t*Iithia>i'' in, 0.s7 
ohoK-nv in, ‘JIM> 

clioroa in* io\ii% as izuliratitui for thora- 
iH'Utio ainirtutn, I lOl 
circulatory >y>tcni in, ti22, t)7S 
clothnn^ in. Oilva, 
co|(u^ tiurnur. 7U7, 725 
t'o]lt>al uoitcr in* 0.70 

i'i>iiUciat d auontalus<tf genitalia, lOtU, 1007 
cou>li|Mtion in, treatment, 7tK>, 72d 
C 0 JU;:;»U)U'» di-ra‘'i‘> jn, OlC) 
hitouin t>f. ddO 

anti corjjU'i lutcuin of menstruation, 
tliJTcriUn in, d It) 
in, 72 1 

D.mfor til's it) patients, 717 

decidua tif, i>d7 

decidual hirmation in ttvary in, 010 
in iH'ritoncnm im tViO 
dental care in, 070, 7tH) 
di'tcrmination <if <latt» <u’ labor, 700 
tu* .sex t>f infant, 707 
diabetes insipidi^^ in, DiJd 
mellitus in, 057 

iiisulin and, 05S, 050 
inana};erneut, 0.5S, 050 
|>re\Ai-tent. 057 

di:e2nt>si.H nf, r>ld 
ajipetitt*, tVIO 
auseuUat<*ry tU>5 

ballottvment* tdilJ 
Hnv\tiui-nieks i*i^n, 005 
et\-oati(m of menstniatitm, t>l5 
(diadwiek's smn, tllS 
ch:int;ca in at! re nab, OIS 

in bhmtl .svalimtuitalion rale, 05 1 
in l>rea>ts, tWO 
in cervix tileri, 0tt5 
in Iiy|)ti])h>>is, t>57 
duration, t)7I 

c*nlar^;cmenL of alKlumen, 002 
of uterti.s. Oik*} 
fetal lieart fieat, 005 
inov(‘ments, 070 
iluittainjx moviunents, (H7 
funiu .soulile, 00t> 

11 Clarks si^n, OtiO 
irritability of bladtier, 017 
Jnequemierks .^ij^n, (MS 
inulernal piiisc, 000 
menial .state, (MO 
metabolic changes, 050 
multiple, 712, OdO 
nausea and vomiting, 017 


Pregnane}', diagnosis of, pigmentation of 
.skin, O'lS 

Pbkacek’s sign, 000, OtM 
pneumoperitoneum, 071, 711 
previous pregnancy, 071 
ruentgenograpliy, 071, 711 
uterine huullle, 000 
diet during, 001, 718 
calcium iu, 002 
meiuL^, 727 
milk in, 002 

to prevent tooth decay, 701 
vitamius in, 7dd-7d7 
weight control and, 002, 005 
<iig(‘.stivc sy.^tem in, cliscjuse of, 9S7 
dbea-es, 0 17 

of cardiovascular system, 078 
of digestive system, 087 
of daet!e>s glaiuls, 0-10 
of genitalia, 1001 
of liematopoiotic system, 003 
of intcr'linc'^, OSO 
of kidney, 001 

of liver and bile passages, 987 
of pancre;LS, 050 
of jiaratiiyroid glamls, 052 
of pituitary body, 003 
of re,>piratorv .system, 071 
of supranaia! glands, 001 
of thyroid gland, 0-10 
of urinary tra<‘t, 001 

disturbances in. ihie to diseiisea and ab- 
normalities of genitalia, 1001 
douches in, 700 

ducllcss glamls in, diseases of, 0-10 
dural iuii of, 07I“ti75, 700 
i‘<*lam|»ia in, 1085. 8ee also Eciainpaia, 
ectopie, aiiortion and, dilTerentiation, 1101 
(litTard's ease, 22 
emboli.sni in, 085 
eme.sis of, KlOO 

endoeanlitis in, acute and subacute, 08*1 
enlargement of abdomen in, 002 
of uterus in, 003 
ery.sijielas in, 1000 
examination iu, 725 
final, 717 

g(‘neral physical, 070 
hbtory taking, 078 
record card, 070, OSO 
exerebc during, 001, 718 
extraction of tooth in, 070, 701, 721 
extrainembranous, 510, oil 
extra-nterino, Ins to Heal, 151-151 
I false, 075 

fetal heart beat in, 005 
movement in, 070 
tiliroid.s of uterus in, 1073 
management, 1073, 107*1 
final e.xainination in, 717 
first interview with jiatient, 078 
iluttering movement.s in, 017 
foeal infection.s in, 070, 730 
following inetr()[)lastic operations for 
double uterus, 1071 
I’Vunk-Nothain test for, 051 
freipjent urination in, 0*17 
Friedman’s test for, 002 
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PregMney, lunic souffle of, 
gallstones in, 9S7 
garters in, 700 
gastric neurosis of, 1009 
generative tract in, 029 
gjomenilonephrosis in, acute, 10*^6 
ghcosuna in, 613, 650, 956, 957 
aclrenalm, 6oi ' 

alimentarj', 6.50 
phJoridzin, 6.50 
tests based upon, 651 
goiter in, 950 

gonorrhea in, 1077, 1079 
Graves disease in, 950 
gun^ in, 620 
habits in, general, 71S 
heart m, 624, 978 

sea^e of, clonic organic, 9S0 
Y.^:^hcation, 9S0, 9S1 
digitalis therapy, 953 

iiianagement, 9S3 
prognosis, 982 
symptoms, 9S0 
therapeutic abortion in 1104 
examination of, 679 ' 

mumurs in, 624, 979 
^art-bum in, 723 
Hegar^s sign, 663 

he^topoietie sj-stem in, dL^eo-ses of, 

tetffe™Sement,C95 

^odgkin s disease in 96S 
hormonal sj-stem in, 
hydatid cysts in, 1074 
hJTeremesa of, 1006. See al-n Ar 

vomling of jjregnancu ^ Nausea 

gums in, 620"^’ 
hjTJertension in, 691 
hlTerthjToidism in, 627 950 
treatment, 704 ’ " 

hiTophysis in, 625, 657 
dis^sa, of, 963 
hjpothjToidism in, 950 
treatment, 703 
hysterical, 675 
icterus in, 987 
imaginary, 675 

genitaUraet *^1066°*^^ anomalies of 

. eartSSfJg'™*™ labor fa, 071 

Obstruction in 99o 
, parasitism in, 990 * ^ 

i^itestmes in, 621 
- 5*^?ases of, 989 

tadneys in, 613 


62r^’“' 

lead poisoning in, loai 
teg cramps in, 724 
length of, 671-675 
IaeopoId’.s maneuvers in, 668 
leukemia m, 967 
acute, 967 
chronic, 968 

leukocytosis in, 698, 963 
cukorrhea in, 1078, 1079 
hghtemng m, 758 

■Linnenmeyer’s test for, OSl 
Jrias^ modification 65n 
hpemia in, 623 ' ^ 

hver in, 628 
diseases of, 9S7 
iooar pneumonia in, 972 

preiuature labor as re- 
loa re.'erve kidney in, 10*^5 inon 
lungs in, infection Fn, 622 

^¥&St?Ir%53 
ma ana fever in, looi 

^ to,°W6°l dksturbanees due 

treatment, 1064 
management of, 678 

1033*^*^^'°“ to.xeniias of pregnancy, 

013 

SSg,'o” 5 f 

mental hygiene of, 70S 
state in, 619 ’ 

morUglSess“^‘^“. ^OSl 
mSh!,°930°^’^®^’ 

Clinical coun-e. 93 ^ 

complications, 941 
coim,e of labor 930 
clta^osis,712,’9lf 

differeS&J '2 930 

f Oology, 931^°^'^^^ 939 

frequency, 930 

hereditary tendency o^f 

trMtment, 942 
Basal mucosa in, 6‘>‘J 

° 1006 .e< 

nephritis of, chron^Of &an 

AepAntis, c^romcY/^i02l. 

neplmosis in, acute 
Bipples in, care of Vn^' 
normal, blood in, 697 ’ 


See also 
^ee also 


INDEX 


Preonancy , normal, management of G78 
operations m presence of, 1002 ’ 
osteomalacia in, 954 
treatment, 955 
ovarian tumors in, 1074 
ovary in, 640 

pancreas in, diseases of, 956 
parametrium in, 629 
parathyroids in, 627 
, diseases of, 952 

paroxysmal tachj'^cardia in, 9S2 
pellagra m, 1004 
pelvic examination in, 681 
pam in, 696, 724 
pelvimetry in, 681 
peripheral circulation in, 979 
peritoneum in, 639 

Stom% 75 ^ intestinal waU in, 621 

phloridziA test for, 651 
pnysical examination in, 679 
physiology of, 381 
pigmentation of skin in, 648 
^iskacek’s sign, 663, 664 
pituitary gland in, 625, 657 
diseases of, 963 
Plumbism in, 1004 
pneumonia in, 972 

pne^operitoneum as diagnostic aid, 671 

polycythemia in, 967 
previous, diagnosis of, 671, 672 
P™P‘i^ntia of uterus in, 1065 
prolapse of uterus in, 1065 
puinaonary embolism in, 985 
tuberculosis in, 973 
minor surgical measures, 976 
placental and fetal tuberculosis com- 
plicating, 976, 977 

reactivation of quiescent state, 974, 976 
tUerapeutic abortion in, 1104 

or nonintervention? 974, 975, 976 
purpura haemorrhagica in, 968 
pyelitis of, 729, 992 
etiology, 729, 992 
local infections and, 730 
pathway of infection, 729, 730 
pituitary extract in, 731 
postural treatment, 731 
symptoms, 730 
therapeutic abortion in, 993 
treatment, 731, 993 
ureteral catheterization in, 731 
pyelonephritis in, 992 
management, 993, 994 
quickening in, 647 
reading matter for period of, 708 
record card, 679, 680 
regular observation during, 690 
renal pelvis in, 614 
respiratory system in, diseases of, 971 
retroflexion of uterus in, 1063 
retroversion of uterus in, 1063 
rheumatic heart disease in, 980 ' 

roentgenological diagnosis of, 671, 711 
examination in, dangers 711 
permitted uses of, 71o’ 
sacro-iliac joint pain in, 697 
VOL. I — 73 
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Pregnancy, scarlet fever in 998 

“chS,* 623, 

yoxual intercourse during. 707 79 ^ 
shoes suitable for, 700 ^ ^ 

signs of, 643 
order of appearance, 644 
sunulated, 675 
smallpox in, 998 
fetal infection from, 999 
infant immunity following maternal 
vaccination, 999 
splenic anemia in, 966 
spurious, 675 
changes in breasts in, 676 
nausea and vomiting in, 676 
psychic phenomena in, 676 
quickening in, 676 
stomach in, 620 
striae of, 648, 649 
treatment, 697 
subphrenic abscess in, 1003 
sugar metabolism in, 956 
tolerance tests for, 651 
suggestions to patients, 717 
suprarenal glands in, diseases of, 961 
surgery in, 1002 
symptoms of, 643 
order of appearance, 644 
syphilitic aortitis in, 980 
teeth in, care of, 679, 700, 724 
tests for, 651, 653, 654, 659 
tetany in, 953 
latent, 953 
treatment, 953 
thrombosis in, 985 
thyi’oid gland in, 627, 703 
diseases of, 949 
thyrotoxicosis in, 950 
treatment, 950, 951 
I toxemias of, 1006 

chronic nephritis, 1021 
diet for, 719 
eclampsia, 1038 
in early months, 1006 
in later months, 1020 
incidence of different forms, 1026 
nausea and vomiting, 1006 
placental infarcts and, relation be- 
tween, 486 
preeclamptic, 1025 
prophylaxis, 1033 
retinitis in, 1029 
travel during, 694, 725 
trichomoniasis of vagina in, 1079 
treatment, 1080 

trigonal muscle of bladder in, 620 
tuberculosis of Iddney in, 991 
of lungs in, 973 

tumors of genital tract in, 1072 
typhoid fever in, 995 
undulant fever in, 997 
upper urinary tract infections in, 992 
ureteral atony in, 616, 619 
dilatation in, 614, 619, 993 
ureters in, 614^20 
urinary tract in, 613 
diseases of, 991 
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Pregnancy, urine in, exaniination of, OSO, GOO 
instructions to patients, 71.0 
uierine anomalies in, 1000 
artery in, 03S 
body mucosa in, 037 
enlargement in, 003 

malpositions in, disturbances due to, 
1061 

souffle of, 666 
tumors in, 1073 
uterus in, G33-03S 
vagina in, 638 

vaginal examination in, final, 717 
moniliasis in, lOSl 
trichomoniasis in, 1079 
treatment, 1080 
varicocele in, 633 

varicose veins of legs in, mauageincnt, G9o, 
724 

of vulva in, 697 
varicosities in, 984 
variola in, 99S 
viosterol in, 735 
visits to obstetrician, 690 
vitamins in, 733-737 
deficiencies of, effects, 733-737 ^ l 

embryonic development and, 735, 737 : 

reproduction and, 733, 730 I 

resistance to infection and, 734, 736 
rickets and, 735, 737 
scurvy and, 735, 737 
sterilitj’’ and, 734, 735, 736 
vomiting in, 1006. See also iVausca and 
I'onurino of prf</nancy. 
weight during, control of, G92, G93, 719 
Pregnant uterus, 033-038 
axial rotation of, 1065 
discomforts due to weight and pressure 
of, management, 695 
malpositions of, as cause of abortion, 
1092 


disturbances due to, 1061 
following interposition operation oi 
Watkins and Wertheim, 1066 
treatment, 1064 
procidentia of, 1065 
prolapse of, 1065 
retroflexion of, 1063 
retroversion of, 1063 
Pregravid phase'of endometrium, 309 
Premature labor, 1113 

as result of influenza in pregnancy, 971 
of lobar pneumonia in pregnancy, 971; 
definition, 740 

induction of, in eclampsia, 1053 
in preeclamptic toxemia, 1036, 1037 
Prematurity, 897 » > * 

asphyxia in, S9S 
care in, S99 
clinical course, 898 
edema in, 898 
feeding in, 899, 900 
icterus in, 898 
incubators, 899, 900 
intracranial hemorrhage in, 898 
lack of breast engorgement in, 898 
mortality in, 897 
scleredema in, 898 


Prematurity, signs of, <S97 ^ 

Premenstrual iihasc of cervix uten, 324 
of cndoinctriuni, 309 
of tubal intico.si, 320 
Prenatal care, 67S 

in prevention of toxemias of pregnancy, 
1033 

Preparation of obstetrician for labor, 793 
of patient for labor, 793 

for vaginal examinatioa in labor, 803 
Prepuce, 203 
development of, 5S5 
Prescott, Oliver, 146 
Presentation, 596, 597 
accommodation theory, 59S, 767 
brcecli, 598, 602 
complete, 59S 
frank, 508 
single, 598 
brow, 598 
varieties, 00*1 

causes which influence, 597 
ec)dialic, 598 

frec[uency. explanation of, 597 
varieties, 603 
definition of, 597 
diagnosis, 605 

by abdominal palpation, 606 
by aiuseultation, 600, 611 
by inspection, 605 
by vaginal exainination, Oil 
roentgenological, 716 
face, 598, 601 
varieties, 604 
foot, 598 

(luillcmeaids early method in, 72 
Maurieean’s early method, 7U 
in multiple pregnancy, 93G 
longitudinal, 597 

Pa jot’s law of accommodation, 59S, 767 
point of direction in, 603 
roentgenological diagnosis, 71G 
shoukler, 003 
Simpson's theory, 598 
sincipital, 598 
transverse, 597 
varieties, 604 
vertex, 59S, 599, GOO 
frequency of, cause for, 7GS 
inechanism of labor in, 763 
varieties, 603 

Presenting arm, GifTard’s case, 20 
Pressure necrosis of scalp in newborn cliild, 
SS3 

Primacy of o\aini, Meyer's theory^, 3*14 
Primary follicle, 591 
primitive segment, 55S 
Primates, oestrous cj’^cle in, 369 
Primitive gut, 429 
segment, primary, 55S 
secondary, 55S 
streak, 411 

vaginal plate, formation of, 574 
Primordial capillary bed of yolk sac, 436 
follicle, 327 
germ cells, 585, 586 
^ ^ early history of, 384 
1 rincipal pronephric tubule, 55S 
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Processus vaginalis peritonei, 227 
Procidentia of pregnant uterus, 10 
Proctoclysis in nausea and vomitiner of Dreo*- 
nancy, 1015 ^ ^ 

Progestin, 281, 344, 350, 351 
deficiency as cause of abortion, 1086 
Prolan A, 659 
B, 659 

Prolapse of pregnant uterus, 1065 
Proliferations from germinal epithelium, 385 
Prominence, cephalic, of fetus, 607 
Pronephric chamber, inner, 563 
segment, development of, 558, 559 
tubule, 558 
principal, 558 
supplementary, 558 
Pronephros, 421 
development of, 558 
Pronucleus, male and female, 399 
Pro-oestrum, 362 

Prosencephalon, 428 i 

Pruritus at menopause, 301 
at puberty, 284 
Pseudocorpora lutea, 347 
Pseudocyesis, 675 
Pseudopregnancy, 362 
Psychic phenomena in spurious pregnancy, 
676 

shock, abortions due to, 1094 
symptoms of menopause, 301 
Puberty, 290 
age of, 290 

climatic factors in, 290, 291 
factors influencing, 291 
racial factors in, 290, 291 
early, and age of menopause, 299 
general body changes of, 292 
local changes in generative organs in, 292 
precocious, 293 
relation of, to maturity, 293 
secondary sex characteristics, 292 
underlying cause of, 291 
Pubic artery, internal, 242 
ligament, arcuate, 210 
inferior, 210 
superior, 271 

symphysis, joint cavities of, 271 ^ 
Pubococcygeal part of levator ani muscle, 
251 

Pudendal artery, internal, pelvic part, 242 
perineal part, 243 
cleft, 204 
commissures, 203 
lips, 203 
nerve, 248 
plexus, 248 
veins, internal, 246 
venous plexus, 246 
Pudendum, 203 
muliebre, 203 

Puerperal fever as absorption fever, White s 
theory, 101 

chlorine in prevention of, historical data, 
121 

epidemical character of, first study by 
Gordon, 109 

epidemics in Hotel Dieu, seventeenth 
century, 82 


Puerperal fever, erysipelas and, relation be- 
tween, 110, 112, 113 
etiology', Semmelweis' studies, 137-143 
historical, 99 
Armstrong, John, 109 
Baudelocque, Auguste Cesar, 114 
.Blundell, James, 113, 115 
Campbell, William, 115 
Ceely, Robert, 113 
Clarke, John, 108 
Collins, Robert, 121-125 
Denman, Thomas, 111 
Eisenmann, Gottfried E., 127-129 
Foster, Edward, 107 
Gooch, Robert, 113, 114 
Gordon, Alexander, 109-111 
Hamilton, Alexander, 108 
Henry, William, 125-127 
Holmes, Oliver Wendell, 129-136 
Kirkland, ThomawS, 106 
, Kneeland, Samuel, 136, 137 
Moore, George, 114, 115 
Nunneley, Thomas, 113 
Pouteau, Claude, 132 
Rigby, Edward, 116 
Semmelweis, Ignaz, 137-143 
Waller, Charles, 135 
Walsh, Phillip Pitt, 107, 108 
Weatherhead, George Hume, 112 
White, Charles, lOO&lOS 
infectiousness of, early studies in, 108, 
111, 113 

pelvic drainage as prophylactic measure, 
Whitens practice, 102, 103 
osteophyte, 626, 658 
Puerperium, 845 
abdominal binder in, 856 
after leaving hospital, 726 
after-pains in, 846 
anemia of, 964 
treatment, 966 
bladder in, care of, 866, 867 
bowels in, care of, 857 
bradycardia in, 865 
breasts in, 858 
care of, 857, 862 
care of bladder, 866, 867 
of bowels, 857 
of breasts, 857, 862 
of nipples, 862, 863 
carunculae myrtiformes in, 853 
cathartics in, 857 
catheterization in, 867, 868 
cervix in, 852 

changes in breasts, 857, 858 
in cervix, 852 
in skin, 865 
in urinary tract, 866 
in uterus, anatomical, 847 
in apparent size, 845 
vessels, 851 
in vagina, 853 
chill in, 855 
cystitis in, 868 
definition of, 845 
enemas in, 857 

engorgement of breasts in, 858 
examination in, final, 862 
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Puerporiunv exercise in, S60 
fever in, 564 
fin:\l exiuninatioii in, 
g:U:\ctogogv\e5 
hemorrUokis in, So< 
incoutineiice of urine in, SGS 
lactation in, S5S, So9 
lochia in, Soo 
iunouut, ^ 
bacieriolog\\ S54 
management of, Soo ^ 
nipples in, care of, SOo 
pitcher douche in, $55 
pulse in, SG5 
pyelitis in, S5S 

reappOiinuice of menstruation, S71 
resmnptiou of activity, 
retention of urine in, 
secretion of nxilk in, $5S, S59 
skin in, $65 
sleep in. $55 
svre;uing in, $65 
temperature in, $64 
tueteml obstruction in, $69^ 
txrixuiry com plications in, SOS 
tmct in, $66 

m-ine in, bacterioIog>% $67 
incontinence of, $6$ 
retention of, $66, $67 
wtcms in, $45, $47, $51 
vagina in, $5o 
visitors in, $55 
vulvar m\d in, $55 
weight in, $71 
Pugh, Benjamin, ol-oS, 63 
Pugh's forceps, fetorieal data, 63-66 
m:uieuver for delivery of lUtex-eoming 
head, 33 

method of podolic version, 3*2 
of resuscitation of newborn, 3*2 
Pulmon:\ry embolism in pregnancy, 9S5 
tuberculosis, active, marriage inadvisable 
in, 974 

in pregnancy, 973 

minor surgical ine;isures, 976 
placental and feu^tubereulosas coni' 
plicating, 976, Oi t 
thcmpeutic aKirtion in, 1104 
quiescent, activation by pregnancy, 974, 
976 

Pulse during menstruation, 2S5 
in puerperium, $65 
matcmal, in pregnancy, 666 
Pul\is parturieus, 171 
Purpum haomoTTha^ca in pregnancy, 96$ 
Pus iuieciions in skin of newborn, 903 
Putorius, oestxous cycle in, 367 
Putrid fever, 104 
Pyelitis in puerperitmi, $6$ 
of pregn:uicy * 7*29, 99*2 
eiieie^', 729, 992 
loctd infections and, 730 
pathway of infection, P29, 730 
pituitary extract in, 731 
postumi tre:i:menr, 731 
symptoms, 730 
therapeutic abortion in, 993 
treatment, 731, 993 


rS'elitis of pregnancy, ureteral catheterization 
*in, 731 

Py^elonephritis in pregnancy, 992 
management, 993, 904 
Pj*emia in newborn child, 904 
I^’odermia in newborn child. 903 


Quadrupeds, mechanism of Libor in, 763 
pdves of, compared with human pelves, 
253 

Quadniplcts. See Pngjiancu, multiple^ 
Quickening as sign of pregnancy, 647 
in spurious pregnancy, 076 


PABBrr-BREEDiXG womou of Godlyman, ex- 
pose of, 16— IS 

Rabbits, oestrous cycle in, 365 
Race and age of menopause, 29$, 299 
of pubeny, ‘290, ‘Al 
variations in bony pelvis, 266 
Rachischisis, 426 
Rami perineales, 249 
Ramsiiy, David, 144, 153 
Ramus ovarii, 242 
rubarius, 242 
Rand, Isaac, 146 

Randall and Musse^^'s rreatmenr of eclampi- 
sia, 1051 

Raphe, median, development of, 5$5 
Rat, oestrous cycle in, 366 
Raymilde, Thomas, 5 

Reading matter for period of pregnancy, 70S 
Recamier, J. C. A., 190 
Recess, anterior, of ischiorecml fossa, 213 
Record card in pregnancy, 679, 6$0 
Rect^d anesthesia in labor, Sll 
examination in labor, 796 
technic, $01 

feeding in nausea and vomiting of preg- 
nancy, 1015 
folds, internal, *221 
valves, 221 

Recto-uterine excavation, 21$ 
fold, 21$ 
pouch, 21$ 

Rectovaginal septum, *229 
Rectum, 221 
urorectal, 5S1 

Red infarcts of placent^ 474 
Reduction divirion of chromosomes, 3$7, 3$S» 
Redex, knee-jerk, in menstrual cycle, ‘2$6 
Regional nexures of embryo, 420 
Regurgitation, aortic, in pregnancy, 9$1 
Rrid. James, 136 
Relaxin, 350 

Renal xnsumciency, Theiat>eutic abonicn in, 
1104 

Reproduction, vitamin factor in, 733, 736 
Repreductive ceBs, 3$2, Se-e also Germ criZs, 
cyde, features common to vertebrates, 359 
in animals, 35$ 

gland, indifterenu development of, oS7 
transtoimation into ovarv, 5$$ 
into testis, 5$S 

or^tn^ changes in, at menorause, 30*2 
iDoal changes in, at pnbeny„ 292 
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Reproductive organs, physiology of, exclusive 
of pregnancy, 270 
in pregnancy, 3S1 
historical review, 270 

Resistance to infection, lowered, in pro^^- 
naney, 022 

vitamin factor in, 734, 73(3 
Respiration, artificial, in aspio^ia neo- 
natorum, S29 
in ncwlxirn child, S20, S74 
Respiratory disturbances in intracranial in- 
jury of newborn, 880 
system, eiianges in, in pregnainjy, 021 
diseases of, in pregnancy, 071 
in fetal syphilis, 534 
of fetus, 510 

Restitution in labor, 78-1 
Resuscitation of newborn cliild, methoils, S20 
Plights mclliod, 32 
Kete ovarii, development of, 501 
testis, formation of, 5S8 
Retention of urine in puerperiuin, 8(50, S07 
Retinitis in toxemias of jiregnancy, 1020 
Ret rodisjdacement of uterus, treatment, 
postpartum, SOI I 

Retroilexion of pregnant uterus, 1003 
Retroperitoneal U.^Mie, 218 . 

Retroversion of pregnant uterus, lOOo j 

incarcerated, as indication for tliera-l 
pent ie abortion, 1101 | 

Retter^s work on develojimcnt of vagina, | 
570 1 

Revere, John, 100 | 

Reynolds^ uterine fistula method of studying j 
uterus in vivo, 301 

Hliesus monkey, oestrous cycle in, 3t50 
Rheumatic heart disc:isc in pregnancy, OSO 
Rhoml>encephaIon, 428 
Richmond, John Lambert, 155 
Rickets, fetal, 538 

prevention l)y prenatal feeding of vitamin 
D, 735, 737 
Ridgley, Tiioinas, 48 
High}’, Kdward, and puerpend fever, 110 
Right external obli<inc diameter, 271 
Ring, sui)chorial tdosing, 408 
Riolan, Jean, 70 

Ritgeifs contribution to knowledge of bony 
fielvis, 208 
Riverius, Lazarus, 7 
Rockwell, Alplionso David, 1S7 
Rodentia, oestrous cycle in, 300 
Rodercr, Johann Georg, 07 
Roderer^s contribution to knowledge of bony 
pelvis, 208, 200 

Roentgen rays, abortion due to, 1002 
Roentgenological demonstration of progress 
during labor, 710 
diagnosis of anencephal}', 713 

of fetal al)normalitios or monsters, 713 
of fetal death, 715 
of hydrocejiludus, 713 
of multiple pregnancy, 712, 93G 
of pelvic abnonnaiitics, 713 
of position of child, 710 
of pregnancy, 071, 711 
examination iii jiregaancy, dangers oi, /li 
permitted uses of, 710 


Roentgenological measurements of pelvis, 714 
Roesslin, J iUcharius, 6 
Rogerius of Parma, 4 
Rohris stria, 408 
Roonhuyso's lover, 52 
Roseambller’s node, 247 
organ, 238 

Rotation, axial, of pregnant uterus, 1065 
of fetal head, external, in labor, 785 
internal, in labor, 778 

Roubitschok-Brinnitzer technic of adrenalin. 

test for pregnancy, 051 
Round ligaments of uterus, 227 
Rowland, William, 8 

Royal College of Physicians, Chamberlen^s 
quiurels with, 45 
Rubber gloves for labor, 703 
RuelT, Jacob, 44 
Rugae vaginalis, 220 

Ruptiuc of bag of waters in labor, 704, 812 
artificial, 813 

of placental varicosities, 496, 497 
Russell, Alexander, 161 
Rutgers iNIcdical College, founding of, 165 
Rutting season of animals, 361 


Sauatieu^s theory of fetal circulation, 006 
8ao, ainniotie, 455 
chorionic, 457 
vitelline, 451 
yolk, 420, 450 

Sacral nerves, perineal branches, 249, 250 
plexus, 248 
Sa(‘ro-iliac joint, 270 

pain in jiregnancy, G07 
ligament, anterior, 270 
posterior, 270 

synchondrosis, height of, and sj'^mphyseal 
I height, relationship between, in mam- 

j inals and man, 253 

I joint cavities of, 271 
Sacrosciatic ligament, great or posterior, 197 
small or anterior, 197 
Saerospinous ligament, 107, 271 
Sacrotuberous ligament, 107, 271 
Sacriun, 270 

Salivary glands, infections of, in newborn, 
004 

Saphenous opening, 247 
vein, great, 247 

Scalp of newborn child, areas of pressure 
necrosis in, SS3 

test of fetal circulation in labor, 824 
Scanzoni, Friedrich Wilhelm, 140 
Scarlet fever, fetal, 531 
in pregnancy, 098 
Scarpa^B fivscia, 205 
Schmitt, Wilhelm Joseph, OS 
Schrodcr^s studies on cyclical changes of 
endometrium, 306, 314 
Scluiltze's mechanism of expulsion of pla- 
centa, 756, 757, 790, 791 
Schwalbe on double monsters, 541 
Sciatic foramen, 197 
iiervc, small, 249 
Scirrlius, placental, 482 . ^ 

Scleredema in premature infants, bUo 
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5cleroinerTe>. ‘25C 

Sclerotoaie. 424 ^ 

Sc:opob*iuine and morpliice in kbor, J>10 
Scrubbinir of hand? in preparation for labor, 
793 ... 5 

of patient for vaginal examination in j 
labor, '^3 

Scurvy. Vitamin factor in, 735, 737 
Seconiory primitive segment, o5S 
sex characteristic? of puberty, 

Secretory phase of endoiuetriuir}, 309 
Sedatives m eclampsia. 1049, 1051 

in nausea and voniitics of pregnancy, 1012, 
1014 

in pDeeclomptic toxemia, 1034 
Sedimentation rate of eiythroc>tes in preg- 
nancy, 623, 654, 699, 963, 964^ 

Segment, primitive, primar>% 5oS 
secondary, 55S 

pronephric, development of, 55S, 5o9 
Segmentation cavity in embry o. 403 
of fertilized ovum, 401 
Semination, 397 

SemmeJweis, Ignoz, and puerperal fever, 137- 
143 ! 

Senile endometrium, 303 
Separated placenta, retained, placenta ac- 
creta and, difierentiation, 501 
Separation of placenta in labor, 755, S34 
normal mechanism of, 500 
Sepsis, fetal. 531 
m netcbom child, 904 

Septa, placental. 4i 0 j 

Septate uterus 1067 

pregnancy in. 1060, 1070 
Septum ciiioridi', 206 
rectovaginal, 229 
urethrovaginal, 229 

vesicovaginal. 229 i 

Serous coat of uterine tube, 233 

of uierur, 224 i 

Sex cells. See Germ c<Us, j 

centeis, 379 | 

cliaracreristics, secondary, of puberty, 292 i 
cycle, dual secretion theory, 349 ' 

features common to vertebrates, 359 
in animals 35$ 

relation of anterior pituitary to, 2S2, 347 
desire. See Libido. 
determination, 394 
chromosome theory, 304 
dinerences in bony pidvis, 264 
diuerentiation of indifferent reproductive 
gland, oSS 

of fetus, determination of, 707 
^ season in animals, 359 
.^xu^ intercourse, 375. See also Coiim. 
Shaving of pubic regions before labor, 794 
Shatve, Hester, 4S 
Sheep, oestrous cycle in, 369 
Shippen, William* 147 
Shippen, William, Jr., 147-151 
^hock, psychic, abortions due to, 1094 
Shoes for pr^nant vroman, 700 
Shoulder of fetus, delivery of, S25, S26 
presentation, 603 
‘^•Shotv' of labor, 75S, 794 
Siebold, Adam EHas von, 9S 


Siebold, Caspar Jacob von, 91 
Siel>oId, Ed. Carl Casper von, 9S 
Siegemundin, Justine, 95 
Sigauii, Jean Rene, S7-S9 
Sigault’s operation, nrst emnlotment of, S7— 
b9 

Sigisniund’s theory of menstruation, 2S0 
Si^oid arteries, 242 
colon, 221 
Sexure, 221 
mesocolon, 221 

Silver nitrate treatment of eves of newborn, 
$ 2 $ 

Simmons, Samuel Fo^t, 3$ 

Simpson, Sir James Y., 192 

Simpson’s ihcor>' of fetal presentation, 59S 

Sims, James Clarion. 179-iS3 

founder of IVoman's Hospital of 
State of Xevr York. 1S2, 
originator of operation for vesico- 
vaginal nstula, 179-1 S2 
Sims’ position, history of, ISO 
sp^ulum, 1$1 
Sincipital presentation, 59S 
Sinovaginol bulbs, formation of, 572 
Sinus lactiferi, 646 
marginal, of placenta, 471 
rhomboidalis, 420 
urogenital, development of, 5SI 
in development of vagina, 579 
pars peivina, 5S2 
phallica, 5S2 

Skeletal changes in fetal ^’phlHs, 535 
^ development of fetus, 513 
Skene. Alexander J. C., 190 
Skene's ducts. 204 
Skin changes in fetal syphilis, 534 
eruptions of menopause, 301 
of puberty, 2S4 

hemorrhage into, in newborn, S96 
in puerperium, S65 
of newborn child, $79 
birth injuries to, SS3 
congenital affections, 902 
infectious diseases, 903 
^ pigmentation of, in pregnancy, 04S 
j Skoda, Josef, 140 
Skull, development of, 516 
feli^ changes in, abnormal, 543 
circumferences, 517 
development of, 516 
diameters of, 275, 276, 517 
fontanels of, 516 
fractures of, at birth, 549 
measurements, 275, 276, 517 
stress bands of, 551 

structure of, in relation to birth in- 
juries, 550, 551 
sutures of, 516 
ossiffcation centers, 516 
; Sleep In puerperium, S55 
t^Iemon^ stupes on metabolic factor in on- 
; set of labor, 745 
; Sloan manuscript Xo. 2463, 4 
Sloone, Sir 22 
Smallpox, fetal, 530 
in pregnancy, 99S 
fetal infection from, 999 
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Smallpox in pregnancy, infant iinnnmitv fol- 
lowing inaternal vaccination, <)<)9 
Smellic, Williiuu, 2t^2S, tU) 

Smcllic's contribution to knowledge of bony 
pelvis, 2t)S 

forcej)s, historical data, CO 
Smith, John Augiistine, loJ 
Smith, Nathan, pioneer in ovariotomy, 170 
Smith and Engle/s denu)n>t ration of pitui- 
tary role in inen>truation, 2S2, 317 
Smollett, Tobias Geoi'ge, 27 
Social status and age of menopause, 290 
Solayri^s dc HemhatN 01 
Solution, Carrel-Dakin, hi>tory of, 120 
Labarraque^s, history of, 117 
Somatic cells, 3S.3 
mesoderm, 121 
Somalopleure, -121 
Somites, 110, 53S 
me>odermic, 123 

number of, :is iiuiex of devclopnient, 121 
Somnolence in iiewborn child as sign of 
intracninial injury, SS8 
Sore nipples, problem of feeding from, 803 
Sonflle, funic, of pregnancy, OOt) 
uterine, of pregnancy, 

Sound, uterine, history of n^-e, 101 
Space, intervillous, chorionic, loU 
intra-ajM)nenrotic, superficial, 205 
perivitelline, 327 
triangular, 20S 
^ urogenital, 201 
Spachius, Israel, 20 
Speculum, Sims\ LSI 
^ vaginal, Instory of use, 100 
Spec's embryo, 151, 152 
Spencer. Dr., 115 
St)ernuitid, 300, 392 

Spermatocyte, 390, 302 j 

Spermatogenesis, 3S-1, 3S5, 3S0, 301 | 

^ sequence of ev'euts in, 300, 302 
Spermatogonia, 300, 301 
Spermatozoa, 3$2 

defective, :ls cause of abortion, lOSO 
rnaturatUui of, compared with maturation 
of ovum, 301 

number of, in one ejaculation, 37S 
size of, 382 

transportation of, 37S, 305, 073 
viability of, 380, 300, 073 
Spermia, 300, 302 
Sphenoid fontanel, 510 
Sphincter, anal, external, 200, 222 
internal, 222 

muscle of membranous urethra, 211 
vaginae, 208, 231 
Spicer, Hicharcl, IS 
Spinal anesthesia in labor, Sll 
Splanchnic mesoderm, 421 
Splanehnopleure, 121, 429 
Splenic anemia in pregnancy, 900 
Spongy layer of uterine mucosa, ciianges m 
pregnancy, 402 
Spontaneous abortion, lOSl 
Spots, Mongolian, in newborn, 902 
Spuleri.s work on aevciopment of vagina, o7J 
Spurious pregnancy, 075 
Squama temporalis, 510 


St. Andre, Nathanael, 10 
vSt. Cosmo, 09 
St. Damien, 00 
Stalk, belly, 120, 129 
bo(ly, 150 
^ yolk, 150, 453 

St(‘arns, John, and use of ergot in labor, 171, 
172 

Steigerthal, Johann Georg, 17 
Stem's contribution to loiowledge of bony 
pelvis, 208 

Stenosis, mitral, in pregnancy, 981 
Sterility, abortion in relation to, lOSS 
due to overfrequent intercourse, 378 
^ vitamin factor in, 731, 735, 736 
Sterilization by heat, Henry's early experi- 
ments, 125-127 

Sternocleidomastoid muscle, hematoma of, 
in newborn, SSI 
Stiftehenzelien, 310 
Stigma of corpus luteimi, 331 
Stoekard and Papanicolaou's vaginal smear 
method, 35S 

Stomach, changes in, in pregnancy, 620 
Stornodeal plate, 432 
Stoniodeum, 132 
Stools of newborn child, 877 
Storrs, Robert, 130 
Stratum granulosum of ovary, 23S 
subvasculare, 224 
i vasculare, 224, 24G 
; Streak, primitive, 411 
! Stress bands of fetal skull, 551 
cranial, of birth, 550 
Stria, Langhans', 408 
Xitabuch's, 408 
Rohr's, 408 

Striae, fibriuoid, of tro phobias t, 449 
gravidarum, 048, 619 
treatiuent, 097 

Stroganofi’s treatment of eclampsia, 1049 
Stroma, endometrial, 307 
Strutt, ^Vllliam, 127 
Stuart, Alexander, 27 
Suljchorial closing ring, 4GS 
h(‘matoma, tuberous, 1099 
Subcutani‘OU.s fat necrosis of newborn, SS4 
Sui)inguinal lymph glands, deep, 247 
superficial, 247 

SuboccipitobregmaUc circumference, 517 
diameter, 270, 517 
Siibperitoncai tissue, 218 
Siihphrenic abscess in pregnancy, 1003 
Sul)pubic ligament, inferior, 210 
Sucrose, administration of, for diuresis in 
pn‘eclam]5tie toxemia, 1030 
Sugar metabolism in pregnancy, 956 
tolerance tests for pregnancy, G51 
Superfccundation, 031 
Superfetation, 934 
Superior aperture, 195 
Siiperpregnuncy, 34S 
Sup])lcmentiil pronephric tubiue, oOU 
Svipnircnal glands, diseases of, in pregnancy, 
9G1 

in fetal sj^Ailis, 535 
small hemorrhages in, m newborn, 896 
Supravesical fossa, 242 
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v^urgery in pregnancy, 1002 | 

Surgical literature, new, 1 . ^ I 

Su 5 pen:?or>' ligament of clitoris, 200 i 

of oviiry, 225, 237 
Sutures, cnuiiiil, 510 
SuYgor, de, 14 

Sweating at menopause, 300 
in puerperimn, S05 
S>'imnelia, 544 ^ ^ 

roentgenologic diagnosis, 71o 
Sympathetic plexus, cavernous, 249 
S^'inpliv-eal height and height of sacro-iUac 
‘ s>mchondrosus, relationship between, in 
maimiials and man. 253 
Symphysiotomy, introduction of, by Sigault, 
Si — S9 

Symphysis pubis, joint ca\ities of, 271 ^ 
Sym|wdia. roentgenologic diagnosis, 713 
SyuaiX’^n^ of chromosomes, 3S9 
Synchondrosis, sacrococcyge;vI, height of, 
and symph>>eal height, relatiomhip be- 
tween, in mammals and man, 253 
sacro- iliac, joint cavities of, 271 
Syiu'htism. 772. 774 
Syncytial knots. 408 
Syncytium, 447 
absorptive or villous, W7 
formation of, 467 
Syinlactyha, 515 
'^>]ihih''. congenital, 532 
fetid. 532 

as came of abortion, 532, 533, 1091, lODS, 
1009 

of malformations, 532, 533 
changes m body organs and systems, 
534, 5:k5 
in placenta, 533 
in umbilical coni, 533 
cutaneous changes in, 534 
eticcts. factors influencing, 532 
skeletal changes in, 533, 535 
S>T)hilitic aortitis in pregnancy, 9S0 


Tachyc.uidlv, paroxvsinal, at menopause, 
301 

in pregnancy, 9S2 

Tag. hymenal in new'born child, S7S 
Tait. Lawson, 193 

theory of menstruation, 2S0 
T;u*nier, Etienne Stophane, 6S 
Tarnieris forceps, historical data, 6S 
Teaching, hospital, early, bv John Leake, 3S- 
41 

Tears. See Laccra/ions. 

Teeth, care of, in pregnancy', 079, 700, 724 
decay of, dietary control, 701 
extraction of, in pregnancy, 679, 701, 724 
temporary, enamel formation in fetus, 517 
Tela submucosa of vagina, 231 
subserosa of pcritoneiun, 215, 21S 
Telangiectatic uevi in newborn, 902 
Telencephalon, 42S 

Temperature, body’, during menstruation, 
2S5 

dehy’dration, in newborn child, S94 

in puerperium, S64 

inanition, in newborn child, S94 


Temperature regulating mechanism of new- 
born child, S75 

Tempnil bone, o>>ifieation of, olG 
Tendinous arch of obturator fascia, 251 
point, centnd, of pcrineiun, 207 
Tenncnt, John Van Brugh, 160 
Tentorium cerebclli, lacerations of, at birth, 
551 

'Fcrata, o-lO 

miinion in production of, 52S 
came-s of, 5-U, <>12 
chiiSifieation, 5^10 
defects of, local, 5*13 
major, 5*15 

development of, in embryomd period, 523, 
527, 52S 

iliaguosis by' x-ray', 713 
double, 5-11 

faulty implantation of ovum as came, 52S 
formation of, iheorU'S of. 528 
in relation to abortion, 5*15 
mcroiomatous, 5*10, 5 1 1 
single, 5*10 

i Testis, devi'Iopment of, from inditiereut ^ex 
giami, 5SS 

relationship of, to wollliau duct, meso- 
nephros, and nuillerian duet, 592 
rete cortls of, development, 58S 
tunica albuginea of, formation, 588 
Teits for pregnancy, 651, 053, 05*1, 059 
Tetany’ in pregnancy’, 953 
latent, 953 
treatment, 953 
Theca folliculi, 237 
Thcca-iulein cells of ovary, 341 
Thcelin, 351, t>50 

Therapeutic abortion, 1103. See aLo 
tion, ^/ara;>iUti‘c, 

Thoms’ method of roentgenological men- 
sumtion of ix’lvis, 714 
Thomas, T. Gaillard, 190 
Thorieie duct, 247 
'riioneopagus, 5*15, 517 
j Threateneii alx>rtion, 1090 
I treatment, 1102 
Tiirombosis in pregnancy, 9S5 
Thymuis glands in fetal syphilis, 535 
of newlxDrn child, 87S 

TlijToid gland, adenoma of, in pregnancy', 
9o0 

changes in, in pregnancy’, 027, 703 
diseases of, in pregnancy, 9-19 
dysfunction of, and abortion, lOSS 
and eelam])sia, 10*10 
of newborn child, STS 
work lOTcrtrophy, in pregnancy, 949, 
950 

Thyrotoxicosis in pregnancy, 950 
treatment, 950, 951 

Toft, Mary, rabbit-breeding woman of 
Gotliy’inan, exixise of, 16-lS 
Toniphyiis, Thom.as, translator of La Motte, 

Tooth bud infections in newborn, 904 
Torsion of tmibilical cord, 506 
Toumeut and Legay*’s theory of vaginal de- 
velopment, 57S 

Townsend, Solomon Da\’is, 131 
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Toxeimas of pregnancy, 1006 

or later months, 1020 

between, 

preeclamptic, 1025 
prophylaxis, 1033 
retinitis in, 1029 

See else P„cia„y,.-e 

atotion'S^llM ‘l>era,eutio 

sfolosietJ elates, transmitw, in 

cause of abortion, 1091 

SocSty“hllo‘J. oufs"*” Gyaecologlcal 

S«:vbo“;‘si“ lisense 

‘°a?6?“SL“S^S’‘* 

transitional diarrhea in newborn child S77 
Transitory fever in newborn cMd 894 
Transverse arrest in labor, ^6 ^^’ 
diameter of pelvic inlet, 274 688 
ligament of pelvis, 210 ’ 

perineal ligament, 210 
muscle, deep, 211 
superficial, 207 
presentation, 597 
varieties, 604 
Trask, James D., 167 

Travel during pregnancy, 694, 725 
Irevisa, John, 4 ’ 

Triangular ligament, 210 
inferior, 210 
superior, 211 
space, 208 

■"““Strs'' “ “29 

Trigonal muscle of bladder fn 
020 ^^auaer in pregnancy, 

Trigone, urogenital, 210 
Tripier, Auguste, 1S7 

Trophoblast, 406, 446 
cellular, 447 
fibrinoid striae of, 449 
of chorionic villi, 467 
True conjugate, 269, 273, 686 

“iyoS *lfere„ti.tio„ ™ 

Tubae ufcerinae, 231 

Tubal epithelium, cyclical changes in 319 
mucosa, cyclical changes in 318 ’ 

nerve theory of menstfua«on 280 
ube, endoca^ial, of embryo, 434 
Se? C7fenne iuV. 

tubercle, cloacal, 582 
genital, 582 


-L WJ, 

^SerndSahafsss”^ development of 
mullerian, 567, 568 579 

feSisf ’ ““seni’lal, 531 

^ndary to maternal tuberculosis, 976, 


3&tl^'S®”““2,99^ 

&u3” 

intervillous, 494 
intravascular chorionie an:: 
mtravillous, 494 ' 

“J»^ary to maternal tuberculosis, 976, 

pulm»a^, active, marriage inadvisable’ 
m pregnancy, 973 

minor surgical measures, 946 
placental and fetnl fnS 1 . 

plicating, 976, 9n ^ com- 

therapeutic abortion in 1104 

T||rrStr£aS“' 

^ e, mesonephric, development of, 560, 

Pronephric, 558 
principals, 558 
supplemental, 560 

S 2 ' 0- 

of fetaJ bones, 538 

j^®^dal tract, pregnancy in presence of, 
""fon" 9“““ ■neastma- 

in °prSSey°“o?r‘™“‘”"’ 2® 

menstruall'onfgM Precocious 

of placenta, 489 
chnical aspects, 490 
enects upon fetus, 491 
hemorrhage complicating, 491 
hydramnion with, 491 492 
malignant, 493 

T..n; sohd, 508 

Tunica albuginea of ovary, 237 
formation of, 589 
of testis, development of 5SS 
mucosa of uterus, 224 ’ 

museularis of uterus, 224 

propria of uterine tube, 224 933 

serosa of peritoneal cavity, ^5^ 
of uterus, 224 ’ 

Twins, binovuiar 931 939'"^^”“”^^, mulliple. 
clinical course, 935 ’ 
complications, 941 
conjoined, 545, 546 
course of labor, 939 
diagnosis, 936 
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Twins, diasnosis, by x-ray in pregnancy, 712 
cUfferentiid diagnosis, 939 
etiology, 931 
fraternal, 931, 932 
frequency of, 930 
homologous, 931, 934 
identical, 931, 934 
interlocked, 942-945 
management of labor, 940, 94w 
parasitic, 546 
prognosis, 942 

relative presentations in, 93o, 936 
Typhoid fever, fetal, 531 
in pregnancy, 995 


Umbilical arc, 438 
artery, 240, 436 
cord, 45S 
at maturity, 460 
changes in fetal syphilis, 533 
diseases of, 504 
edema of, oOS 
formation of, 45S 
hernia into, in newborn, 901, 902 
infiimimation of, oOS 
insertion of, variations in, 505 
knots of, 507 
false, 400, 507 
true, 460, 507 

length of, variations in, 504 
mucous tissue of, 460 
severance of, infection following, 54S 
short, clinical significance, 505 
toi-siou of, 506 
tumors of, solid, 508 
tying, at birth, S2S 
variations in insertions, 505 
in length, 504 
varices of, 508 
velamentous insertion, 506 
fistula, formation of, 454 
fold, lateral, 215 
middle, 215 
ligament, lateral, 240 
middle, 219 

stump, hemorrhage from, in newborn, S96 
veins, 437 
^ vesicle, 451 
Umbilicus, 475 
amnioticus, 901, 902 
cutis, 901 

diseases of, in newborn, 901 
primitive, 458 
Underwood, Michael, 112 
Undulant fever in pregnancy, 997 
Ungulates, oestrous cycle in, 368 
Univei’Sity of Pennsiivania, midwifery" in- 
struction in, early history of, 155-159 
Uremia as cause of eclampsia, 1039 
Ureter, 219 

atony of, in pregnancy, 616, 619 
changes in, in pregnancy, 61-44)20 
dilatation of, in pregnancy, 614, 619, 993 
pars pelvina, 219 

Ureteral catheterization in pyelitis of preg- 
nancy, 731 

obstruction in puerperium, S69 


Urethra, 219 

membranous, sphincter muscle of, 211 
rouliebris, 219 
orifice of, 204 
Uretlwal artery, 245 
bulb, 206 
Carina, 229 

Urethrovaginal septiun, 229 
Urinary bladder, 218 

complications in puerperium, SOS 
infections ivs cause of eclampsia, 1039 
meatus, 204 
organs, 218 

tract, changes in, in pregnancy, 613 
diseases of, in pregnancy, 991 
in puerperium, SG6 
of newborn child, S77 
upper, infections of, in pregnancy, 992 
Urine, bacteriology of, in puerperium, 867 
examination of, in pregnancy, 6S0, 690 
instructions to patient, 725 
incontinence of, in pregnancy, 647 
in puerperiiun, S6S 
infarct, of newborn child, S77 
lactose in, during lactation, SCO 
of newborn child, S77 
output in nausea and vomiting of preg- 
nancy, 1010 

retention of, in puerperium, S66, 867 
A^olhard's test of, 1022 
Urogenital cleft, 276 
diaphragm, 20S 
inferior fascia of, 210 
superior fascia of, 211 
fissure, 204 
fold, 564 

development of, 563, 564 
region of perineum, 203 
deeper anatomy, 205 
external anatomy, 203 
sinus, development of, 581 
in development of vagina, 579 
pars pelvina, 5S2 
pars phallica, 5S2 
space, 204 
trigone, 210 
Urorectal septum, 581 
Urticaria at menopause, 301 
Uterine artery, 242 

changes in, in pregnanc 3 ", 63S 
ovarian ramus, 242 
tubar ramus, 242 

ferment tlieorj’ of menstruation, 279 
fistula method, Re 3 Tiolds’, of stud 3 'ing 
uterus in vivo, 364 
glands, 224 

hemorrhage as indication for therapeutic 
abortion, 1104 
souffle of pregnancy, 666 
sovind, histor 3 ’ of use, 191 
tube, 231 
ampulla of, 233 
changes in, at menopause, 302 
at puberty, 292 
development of, 568 
fimbriae of, 233 
infundibulum of, 233 
isthmus of, 233 
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Uterine tube, mneosa 
3 IS 


of^ cyclical cluingcs in, 


nuiisenlaturc of, cyclic changes in physi- 
ologic condition in oestroiis cycle, 303 
structure of, 233 
uterine part, 231 
^Yalls of, structure, 233 
^ veins, 24l> 

Utcro-ovarian ligament, 237 
Uterovaginal caiial, formation of, o07, 572 
nerve plexus, 24S 
^ venous plexus, 240 
Utero vesical pouch, 2 IS 
Uterus, 222 

anatomical changes, in puerperium, &i7 

anteflexion of, dt'fmition, 223 I 

an to Vers ion of, clchuition, 223 

arcuatus, 570 

at cud of pregnancy, 74S 

bicornate, 1007 

l)ilocularis, pregnancy in, 1070 
body of, 222 

mucovul changes in pregnancy, 242 
broad hganumt of, 225 
carcinoma of, abortion and, differentiation, 
1101 


cavity <»f, 223 
cervix (d. 222 

changes in, at menopause, 303 
at puberty, 292 
in pregnane}", G33-03S 
in puerperimu, 8*15, S47, S51 
contractions of, in labor, physical changes 
tiuring, 747 
development of, 570 
didclphys, 1007, lOGS 
prcgnanc}' in, IOCS, 1070 
distention of, increased, as cause of onset 
of labor, 742 

double, luetrophistic operations for, preg- 
nancy following, 1071 
pregnane}'' in, lOOS, 1070 
enlargement of, in pregnancy, CG3 
external os, 223 

fibroids of. Sec Uterus, myomata oj, 
fundiLs of, 222 

height in determining date of labor, 710 
infantile, pregnancy in, 1071 
inflammation of, abortion due to, 1090 
internal os, 223 

intestinal surface of, 222 I 

lateral margin of, 222 I 

ligaments of, 225 

lower segment, distention of, as caase of 
onset of labor, 742 
formation of, in labor, 748 
mucosa of, 224 

compact layer, changes in pregnancy, 
462 


implantation of embryo in, 442 
spongy layer of, changes in pregnancy, 
402 


muscles, increased irritability, as cause of 
onset of labor, 741 

physiologic changes in oestrous cycle, 303 
muscular coat, 224 

myomata of, abortion and, differentiation, 
1101 


Uterus, myomata of, as cause of abortion, 
1092 

Atlee/s pioneer work, 189 
in pregnancy, 1073 
management of, 1073, 1074 
pregnant, 633-03S 
axial rotation of, 1065 
discomforts due to weight and pressure 
of, management, 095 
incarcerated, retroversion of, as indi- 
cation for therapeutic abortion, 1104 
malpositions of, as cause of abortion, 
1003, 1092 

disturbances due to, 1061 
following interposition operation of 
Watkins-Wertheim, 1006 
treatment, 1092 
proci<.lentia of, 1065 
l>rolapse of, 1065 
retroflexion of, 1063 
retroversion of, 1063 

refractoriness to pituitrin, Knaus^s experi- 
ments, 364 

rctrodisplacement of, treatment, post- 
partum, 861 
round ligaments of, 227 
septate, 1067 
pregnancy in, 1009, 1070 
serous coat, 224 

size of, changes in puerpenmn, 845 
structure of, 224 

Study of, in live animals, methods, 364 
vesical surface of, 222 
vessels of, changes in puerperiiun, Sol 
visceral peritoneum, 224 
wall of, 224 
mucous layer, 224 
muscular layer, 224 
serous layer, 224 


Vagina, 227 

changes in, at menopause, 303 
at puberty, 292 
in labor, 754 
in pregnancy, 63S 
in puerperium, 853 
development of, 572 
from iniillerian duct, theory, 577 
from urogenital sinus, theory, 579 
from Wolffian bulbs, theory, 578 
theories, 577-580 

lacerations of, in labor, repair of, 842 
lower end, theories of origin, 578, 579 
moniliasis of, in pregnancy, 1081 
mucosa of, cyclical changes in, 324 
orifice of, 204 
relations of, 229 
structure of, 231 

trichomoniasis of, in pregnancy, 1079 
treatment, 1080 
vestibule of, 204 
wall of, structure, 231 
Vaginal artery, 242 
bulbs, 578 

douches in pregnancy, 706 
examination, digital, Mauriceau^s recom- 
mendations, 70 
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Volhard^s test of urine in chronic nephritis, 
1022 

Vomiting as sign of pregnancy, 647 

in pregnancy, 1006. See also Nausea and 
vomiting of vregnancy. 
in spurious pregnancy, 676 
Von Bergman^s bilirubin test of liver fimc- 
tion, 629 

Von Hebra, Ferdinand, 139 
Von Liebig, Justus, 137 
Von MoUendorfs embryo, 447 
Von Roonhuyse^s lever, 52 
Von Siebold, Adam Elias, 9S 
Von Siebold, Ed. Carl Casper, 98 
Von Siebold, Eduard Casper Jacob, 91 
Vulva, 203 

changes in, at menopause, 304 
at puberty, 292 

varicose veins of, in pregnancy, 697 
Vulvar pad in puerperium, 855 
Vulvovaginitis, Monilia, in pregnancy, 1081 


Wagener on retinal changes in toxemias of 
pregnancy, 1029 

WaldeyeFs work on origin of germ cells, 5S5 
Wallace, William, 120 
Waller, Charles, 112 

and puerperal fever, 115 
Walsh, Phillip Pitt, and puerperal fever, 107, 
108 

Warnekros* studies on separation of placenta 
in labor, 758, 791, 834 
Warner, Joseph, 146 

Water, passage of, through placenta, 518 
Watkins-Wertheim interposition operation 
for prolapsed uterus, pregnancy following, 
1066 

Weatherhead, George Hume, and puerperal 
fever, 112 

Weibel's studies on separation of placenta 
in labor, 758, 791 
Weidmann, John Peter, 32 
Weight and height for women at different 
ages, 693 

control of, in pregnancy, 692, 693, 719 
gain in, in preeclamptic toxemia, 1028 
in puerperium, 871 
of newborn child, 879, 882, 890 
initial loss, 882, 890 

Weisman's theory of origin of germ cells, 
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Wells, Sir Thomas Spencer, 188 

Wells, Spencer, 193 

Wells, William Charles, 144 


Westminster Lying-in Hospital, foimding of. 

39, 40 ' 

Westphalen^s studies on cyclical changes in 
genital canal, 306 
Wharton^s jelly, 460 
work on development of vagina, 579 
VTiite, Charles, 100-105 

and puerperal fever, 100-105 
White infarcts of placenta, 474 
White's position, 102, 105 
Wilder on cause of monsters, 542 
Williams' studies on metabolic factor in on- 
set of labor, 745 
Willis, Thomas, 99 
Willughby, Percivall, 6, 50 
Winston, Thomas, 48 
Wistar, Caspar, 155 
Withering, William, 161 
Wohler, Friedrich, 98 
Wolffian body, 562 
bulbs in formation of vagina, 578 
duct, 558, 566 
development of, 558, 566 
relations to mullerian duct, 566, 567 
Woman's Hospital of State of New York, 
founding by Sims, 182, 183 
Womb, 222 

Work hypertrophy of thyroid gland in 
pregnancy, 949, 950 
Wreath, perigranulosal-vascular, 332 
Wright, Marmaduke Burr, 172-175 
Wright's method of cephalic version, 172-175 
Wryneck in newborn child, 884 


Xiphopagus, 942 
X-Ray. See imder Roentgen. 


Yolk sac, 429, 450 

blood islands of, 436 
development of, 450 
placenta, 451 
stalk, 450, 453 
Young, Thomas, 108, 109 


Zangemeister's studies on metabolic factor 
in onset of labor, 745 
Zona pellucida, 237, 327 
Zondek and Aschheim's demonstration of 
pituitary role in menstruation, 272, 
348 

test for pregnancy, 659 
Zygote, 382 





